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PREFACE 


This manual has been prepared to permit separation of the first three 
sections, which then form an operator's manual. Material for these 
sections has been scaled to the requirements and training of computer 
and off-line system operators. 


Sections IV and following are addressed to the engineer responsible 
for setting up and maintaining this equipment on site. Material 
covered includes: 


Installation of the tape system in system cabinets 
Checkout procedures and requirements 


Interconnection of the tape and data systems 


Module replacement and adjustment. 
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SECTION I 


GENERAL DESCRIPTION 


This manual describes the operation and maintenance of the 
WANGCO .Mod 10 digital magnetic tape transport system. 


PURPOSE 
The system provides the equipment necessary to: 


A. Move half-inch magnetic tape across a read-write head in 
response to commands from remote equipment or to signals 
generated from the operator's control panel located on the 
transport; 


B. Read or write data on magnetic tape and transfer this data 
between the transport and the controlier. 


DESCRIPTION 
The Mod 10 is shown in Figure 1 of this section. 


In a computer or other data processing system, the magnetic tape 
units are used to store very large amounts of data. Recovery of the 
data without errors depends on proper installation and maintenance 
of the tape units and the tape itself. The Mod 10 has been designed 
to permit easy operation and simple maintenance; it also has ample 
safeguards to protect the tape from damage during its use with the 
tape unit. 


In its standard versions, the Mod 10 uses half-inch computer-grade 
tape, on reels up to 10-1/2 inches in diameter. The file or supply 
reel mounts on a hold-down knob that is the same size as the knobs 
on IBM units. Data on the tape is written so that it may be read 


by IBM systems; tapes written with IBM equipment may also be 
read on'the Mod 10. Seven or nine tracks of data are written on 
the tape at densities of 200, 556, 800, or 1600 characters per 
inch. In the Mod 10, two NRZI densities are provided in the 
following combinations of the three standard formats: 200 and 
556, 556 and 800, 200 and 800 for the seven-track format, and 
800 for the nine-track format. When data is written on tape at 
a density of 1600 characters per inch, it is phase encoded and 
only the single density is provided in the system. 


Tape speeds that are standard to the Mod 10 are 10, 12.5, 
18.75, 25, 37.5 and 45 inches per second. With all the com- 
binations of tape speed and data densities considered, data may 
be transferred into or out of the tape system at rates from 2000 
to 72,000 characters per second. 


During normal operation of the tape unit with the data system, tape 
motion and the reading or writing of data are controlled by the 
system. When the tape system is not under computer control 

(i.e., when it is off line), tape motion can be controlled by the 
operator through pushbuttons on the front of the machine. Indicator 
lights are also provided to show the conditions under which the 
equipment is operating. Complete details about these functions 
and indications are provided in Section II. 


When the system is operating, the speed and direction of the tape 
are determined by the capstan. As it turns, the capstan pulls the 
tape past the head assembly so that it may be either written or 

read. For the tape system to operate efficiently, the tape must be 
started and brought up to speed as quickly as possible. The weight 
of the tape on the reels prevents the reels from starting as rapidly 

as the capstan, so a small length of tape is held by buffer arms 

near the supply and takeup reels. When the capstan starts quickly, 
the buffer arms are either pulled in or released by the tape motion. 
Changes in the position of these arms result in the supply and takeup 
reels either feeding tape to the capstan or taking up the slack created 
by the capstan motion. 


Reflective markers at either end of the tape prevent it from being 
pulled completely from either the supply or takeup reeis, except 
when the operator wants to change the reel. A sensing post near 

the read/write head assembly illuminates the tape and issues a stop 
signal when the marker reflects the light into a photocell. Markers 
for the beginning and end of the tape are on opposite sides, providing 
to the computer or data system an indication of which end of the tape 
has been reached. 


To provide the greatest assurance that data on the tape will be read 
correctly, the tape is cleaned just before it gets to the head assembly. 
The tape cleaner has small holes into which loose dirt or oxide is de- 
posited as the tape is drawn across the cleaner. For best system oper- 
ation, the dirt must be removed from the cleaner periodically, as 
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of head assembly and tape guide cleaning. 
SPECIFICATIONS 


Transport specifications are listed in Table l. 


Table 1, Mod 10 Specifications 


Data Density: 9-track--800 cpi, 1600 cpi 
7-track--800/556, 556/200, 800/200 cpi 

Tape Velocity: 10, 12.5, 18.75, 25, 37.5, 45 ips 

Rewind Speed: | 150 ips Nominal 

Total Speed Variation: +4% maximum 

Start/Stop Distance: | start distance = .17+ .02 in. 


stop distance = .19+ .02 in.. 


Start/Stop Time: 37.5 + 2.5 millisec at 10 ips 
30.0 + 2.0 millisec at 12.5 ips 
20.0 + 1.3 millisec at 18.75 ips 
15,0 +1.0 millisec at 25 ips 
10.0 +0.7 millisec at 37.5 ips 

8.3 + 0.6 millisec at 45 ips 
Head: dual gap or single gap 
Number of Tracks: 7 IBM-compatible 


9 ANSI-compatible 


Recording Mode: NRZI - IBM and ANSI-compatible 


Table 1. Mod 10 Specifications, cont'd. 


Static Skew, WRITE: electronic skew compensation 
supplied on dual gap units 


Static Skew, READ FORWARD: 100 micro-inches, maximum 
Dynamic Skew: 75 micro-inches, maximum 
Tape Specifications: computer grade, 0.5" wide, 1.5 mil 


thick Mylar base 


Reel Size: up to 10.5-inch diameter, IBM hub 
compatible 

Tape Tension: 8.0+0.5 oz. 

Electronics: ' silicon solid state and 930 series 
DTL logic 

Tape Unit interface: DIL logic (ow true) 

Weight: 100 lbs. 

Height: 24" | 

Width: 19" 

Depth: | 11" (from mounting surface) — 


Power: 110-125 VAC + 10%, 
: 2.3 amps/220-250VAC + 10%, 
1.2 amps, 48-60 Hz 
Operating Environment 


Temperature: 60° to 90° F, 

Relative Humidity: 20 - 80%, non-condensing 
Non-Operating Environment 

Temperature: -30° to 140° F. 

Relative Humidity: 15 - 95%, non-condensing 

Altitude: 0 - 20,000 feet 


(A) Tape System for Speeds of 25 IPS or Less 


(B) Tape System for Speeds of 37.5 and 45 IPS 
Figure 1. Mod 10 Tape System - Front View 
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SECTION II 
SYSTEM OPERATION 


Operation of the Mod 10 tape system requires only a few 
Simple procedures. These include tape loading and unload- 
ing, manual rewind, power failure recovery, and possible 
other special operations required by the data processing 
system using the tape equipment. 


POWER ON the tape unit by setting the power switch located 
on the power supply chassis to the ON position. Depress the 
POWER pushbutton switch located on the operator's control 
panel. At this point, power will be available to all 
assemblies and the power indicator will illuminate. 


TAPE LOADING is made particularly easy by the toggle-action hold- 
down knob (Figure 2) designed for the Mod 10. Positive indication 
is provided by the knob for installation of the reel and for the locked 
condition. To prepare the knob for installation of the reel, depress 
the toggle at the end marked PRESS. It will remain in that position. 
Place the tape reel on the knob, with the write enable ring, or the 
slot provided for it, toward the tape unit. This will automatically 
position the end of the tape on the reel for proper threading. After 
pressing the reel firmly against the knob, using the fingertips against 
the REEL HUB ONLY, press the extended end of the toggle tab until it 
is flush with the face of the hold-down knob. The snap action of the 
knob will be distinctly felt, and the knob is then firmly locked. Itis 
not necessary to hold the reel against the knob when the knob is being 
locked, Care should also be taken to avoid pressing the reel flanges 
against the tape pack when loading the tape or locking the knob. 
Pressure of the flange against the tape edges causes two types of 
damage: oxide is dislodged from the film, causing potential read 
errors; deformity of the edge of the tape results in misalignment of 

the tape as it passes the head, with an increased possibility of errors. 


To thread tape on 10, 12.5, 18.75 or 25 ips Mod 10 systems (Figure 3), 
follow this procedure: 


1G Precast 


Figure 2. File Reel Mounting Hold-Down Knob in 
Locked (Top) and Unlocked (Bottom) Positions 
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Figure 3. Tape Threading Path for 25 IPS or Less System (Top) 
and 37.5 and 45 IPS System (Bottom) 
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Le Lead the end of the tape over the buffer arm guide 
and down through the slot guide in the head assembly 
cover. The passage of the tape through the slot causes 
the small shield over the head assembly to move away 
from the head. The tape then tracks properly over the 
read/write heads and other elements in the head assembly. 


2. At the capstan end of the head cover slot, lead the tape 
around the capstan and over the top of the other buffer 


guide, 
3% Pass the tape over the top of the fixed takeup reel. 
4. Press the end of the tape against the hub through one 


of the openings in the reel flange. 


a Holding the tape against the hub, turn the reel until the 
end of the tape is overlapped and secured by the next 
tape layer. 


7. To complete the loading operation, firmly press the LOAD 
pushbutton on the operator's control panel (Figure 4), 
Both buffer arms will move to their normal operating 
positions and the capstan will pull the tape forward 
until the beginning-of-tape (BOT) marker reaches the 
photosense assembly. Control of the tape system will 
then be turned over to the data system tape controller 
automatically, and the ON-LINE indicator and LOAD indi- 
cator will light up. No operator action is needed to put 
the tape system on line. 


8. If the on-line mode is not desired, the tape unit may be 
taken off line, for control from the operator's control panel, 
by pressing the RESET pushbutton. 


To thread tape on 37.5 ips or 45 ips Mod 10 systems (Figure 3), follow 


the previously described procedure for 25 ips units, except that the tape 
must be led across both rollers of each buffer arm guide assembly. 
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At the conclusion of a tape system operation with the computer, or at 


other times when it is necessary, the tape will be rewound onto the 
supply reel. Normally, the computer or data system will issue a re- 
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wind command without operator participation. Other conditions will 
sometimes require the onerator to rewind the tape by pressing the 
REWIND pushbutton on the operator control panel. This will result 
in high-speed reverse operation. When the beginning-of-tape marker 
reaches the photosense unit, the rewind will be ended, and the tape 
unit will advance the tape until the reflective marker is at the photo- 
sense head. 


TO UNLOAD THE TAPE, push the REWIND pushbutton again. The tape 
will be pulled through the tape path and returned to the supply reel. 
The tape reel may then be removed from the machine by pressing the 
knob toggle to the unlocked position. Again, care should be taken to 
avoid damage caused by pressing the reel flanges against the sides 
of the tape. 


To POWER OFF the unit, depress the POWER switch on the 
operator's control panel. 


In the event of power failure while the system is on line, the buffer 
arms will extend and tension on the tape will be relaxed, preventing 
any possible tape damage. When power has been restored, tape system 
operations may be resumed by first taking up the tape slack and then 
pressing the LOAD pushbutton. When the buffer arms have returned to 
their operating positions, press the RESET pushbutton to stop tape 
motion. Then press the REWIND or ON-LINE pushbutton, depending 

on the requirements of the system with which the Mod 10 is operating. 


In the following list, the other operator control functions and indicators 
(Figure 4) are described, with a review of those already mentioned: 
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(A) Standard (B) Density Option (C) Unit Select Option 


Figure 4. Operator's Control Panels 
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POWER 


LOAD 


ON LINE 


PILE 
PROTECT 


REWIND 


This is a combination pushbutton switch and 
indicator. The indicator is on when regulated 
power has been supplied to the Mod 10. For the 
convenience of the maintenance or customer 
engineer, a power switch is provided on the 
power supply chassis at the rear of the machine. 
It is accessible only when the tape unit is swung 
open for service. 


After threading the tape, press this combination 
pushbutton switch and indicator to complete the 
tape loading operation. Tape is automatically 
advanced to the load point, or beginning-of-tape 
marker, and then the tape system goes on line. 
LOAD and ON LINE will be lit when the action is 
completed. The LOAD light will go out when the 
tape is advanced from the load point or rewound. 
The LOAD light will be lit any time that the tape 
is positioned at the load point. After this sequence 
of operations is completed the switch becomes 
functionally disabled and can only be re-enabled 
by loss of tape tension. 


This is a combination pushbutton switch and 
indicator. As previously mentioned, it is lit when 
the system is under control cof the computer or 
data system. If the system is off line and if con- 
trol is to be turned over to the computer, press 
the ON-LINE pushbutton. The system will be 


returned to the OFF-LINE mode if the system inter- 


locks are lost, an OFF-LINE controller command is 
sensed, or the RESET pushbutton is depressed. 


This is an indicator that is lit when, a write enable 

ring is not installed on the file reel. When a supply 

reel is put on the machine with the write enable ring 

in place in the slot at the back of the reel, the FILE 
PROTECT light will be off. This indicates that data 

may be written on the tape. With the ring not 
in place, protective circuits in the tape sys- 
tem prevent data from being written on the tape. 


Pressing this pushbutton switch will result in rewind 


of the tape at high speed. The operator can stop this 
reverse motion by pressing the RESET pushbutton. If 
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REWIND 
(cont'd.) 


FORWARD 


REVERSE 


RESET 


UNIT SELECT 


RESET is not pressed, the tape will go beyond 
the beginning-of-tape marker, stop, and then 
automatically return to the load point. If the 
REWIND pushbutton is then again pressed, the 
tape will be drawn out of the tape path and the 
unload sequence will be completed. If the tape 
system is under computer control, the REWIND 
pushbutton is disabled. This safety feature pre- 
vents accidental tape damage. 


This is a combination pushbutton switch and 
indicator. The pushbutton will function only 
when the machine is off line. If the ON-LINE 
indicator is on, pressing the FORWARD push- 
button will have no effect. If the ON-LINE 
indicator is off and the FORWARD pushbutton is 
pressed, the indicator will light up and the tape 
unit will move tape in the forward direction at 
the normai tape speed. To stop the machine, 
when it is running in this mode, press the RESET 
pushbutton. 


If the ON-LINE indicator is on, the REVERSE 
pushbutton is disabled. If the tape unit is off 
line, pressing this combination pushbutton switch 
and indicator will light the light and move the 
tape in reverse at the normal tape speed. To 

stop the machine when it is running in this mode, 
press the RESET pushbutton. 


This switch is used only on NRZI units. All tape 
motion, except UNLOAD, will stop when the RESET 
pushbutton is pressed. Pressing RESET clears all 
read, write and control functions. It also removes 
the tape unit from on-line operation with the computer 
or data system and turns off the ON-LINE indicator. 


This switch is optional on NRZI units. 
When this switch is used, the REVERSE 
switch is not installed. This is a 
4-position switch used to make the trans- 
port assignment in a daisy chain config- 
uration. A particular drive in the 


II - 8 


daisy chain is automatically selected if 
the switch identification number corres- 
ponds to the controller select line which 
has been conditioned TRUE. See Figure 4(C). 


DENSITY This alternate action switch is optional 

SELECT for NRZI units. When it is used, the 
REVERSE switch is not installed. When 
depressed to select High Density, it 
conditions the data electronics to operate 
at the high data transfer rate and also 
causes the indicator to light. When the 
switch is again depressed, the lower data 
rate capability is selected and the light 
is extinguished. See Figure 4(B). 
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Care and Handling of Digital Magnetic Tape. Satis- 
factory performance of any digital magnetic tape 


system depends very heavily on the use of good mag- 
netic tape and upon proper handling of the tape by 
computer operators. Most data reliability problems 
begin with improper or careless handling of magnetic 
tape during the loading of the tape on the tape sys- 
tem or in removing the tape. Reliable performance of. 
magnetic tape systems can be, to a great extent, 
assured by observing a few simple rules and adopting 
proper procedures in the handling of tape. 


Whenever magnetic tape is handled it should be borne 

in mind that the Mylar or polyester base on which the 
magnetic coating is applied is only 1 or 1.5 thou- 
sandths of an inch thick. The magnetic coating is only 
a fraction of that thickness. Several things happen 
when tape is improperly handled. One of the most 
serious types of damage is that in which the tape is 
bent, stretched, or otherwise physically deformed so 
that part of the magnetic coating is dislodged. This 
results in two possibilities for data errors. In the 
first case, the area from which the magnetic coating 
has been removed will no longer accept data when it 

is written in the area, and of course data cannot be 
recovered from that area. The second potential data 
error results from the redepositing of the loose oxide 
at some other location where it can cause the tape to 
be lifted from the head as the tape passes over the 
head. This again results in improper writing or reading 
of the data. 


Because of the fragility of the tape, it is important 
that it be handled as little as possible when putting 
the tape on the tape drive or removing it. At no 
time should the tape be handled in any area other than 
that ahead of the beginning-of-tape (BOT) marker. 
Should it be necessary, because of power failure or 
some other malfunction, to handle the tape at’ any 
other point in its length, extreme care should be 
- exercised to be sure that the edges are not deformed 
in any way and that no dirt, lint, or other potential 
contaminants be deposited on the oxide surface or back 
of the tape. Particles of dust or other material create 
potential errors in the same way that oxide dislodged 
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from the surface does, by lifting the tape away from 
the read and write heads. 


When handling the tape in any area, including the 
length used in threading or loading it on the tape 
drive, the tape should not be permitted to touch the 


Ad ha 
floor or other surfaces where dust or dirt may be 


transferred to it. Only that length of tape actually 
required to thread the tape drive should be removed 
from the reel in the process of threading. Any extra 
length of tape that dangles or drops from the machine 
in the threading process will be likely to pick up 
dust or other contaminants. Care should be taken to 
prevent grease from the fingers from being transferred 
to the tape, and foods should not be brought into the 
area where computer tapes are used. 


When handling the reel upon which the tape is wound, 
the flanges of the reel should never be pressed against 
the tape wound on the reel. This is one of the most 
common sources of damage to tape. When the reel flanges 
are pressed against the tape, the tape edges protruding 
from the tape pack will be bent, curled and deformed 

so that oxide is dislodged and proper guiding of the 
tape is prevented. To handle the reel properly, it 
should be grasped with both hands at the outer edges 

so that any pressure required to hold the reel is 
directed toward the center opening. When mounting the 
reel on the hold-down knob of the tape drive, proper 
seating of the reel can be accomplished by pressing 
with the fingertips against the area within half an 
inch of the reel opening. There is a solid ring at 
this point; no tape is wound in the area and no tape 
damage to the tape can result. It is extremely impor- 
tant that the reel not be pressed on the tape drive 

in any way other than that described. If the flexible 
part of the reel flange is pressed to seat the reel 
properly, damage to the tape will result. 


In removing the tape from the tape handler, these same 
precautions should be observed. After unlocking the 
hold-down knob, the tape reel should again be grasped 
at the outer edges and extreme caution must be used 

to prevent the reel flange being brought forward to 
the edge of the tape pack. The tape handler does not 
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discriminate between damage to the front edge or rear 
edge of the tape. Damage to either edge of the tape 
results in the same eventual data unreliability. 
Cannisters used for storing the tape should always be 
handled carefully, with no abrupt motions or hard 
impacts. After the tape reel is removed from the 
cannister to load it on the tape drive, the tape | 
cannister should immediately be closed and locked so 
that dust will not be introduced into the cannister 
while the tape is on the drive. Broken, chipped, or 
cracked cannisters should be discarded immediately. 
The cost of a cannister is small compared to the value 
of the data on a reel of magnetic tape. 


When tape has been in use for a long time and data 
errors begin to occur frequently, it is possible to 
have the tape cleaned and recertified for additional 
use. If recertification does not restore the tape to 
a satisfactory level of reliabilitv, it should be dis- 
carded. Most modern digital magnetic tape, if proper- 
ly handled, will give long and reliable service. It 
will not last idefinitely, however, and a regular 
program of tape recertification will help to establish 
which tapes must be discarded to prevent costly errors 
and data processing system down-time. 


When tape is not in use, it should be stored in cannis- 
ters under temperature and humidity conditions pre- 
scribed by the tape manufacturer. Tape should never 
be stored or placed near electric motors, transformers, 
or any other device that may be expected to generate 
heavy magnetic fields. 
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SECTION III 


OPERATOR MAINTENANCE FUNCTIONS 


Proper and regular maintenance of the Mod 10 tape handler will assure 
operation at the high levels of data and mechanical reliability that 
have been designed into the system. Particularly important are the 
operator maintenance functions that are intended to keep the system 
free of dirt and contaminants. At the high densities of data on tapes 
written or read with the Mod 10, extremely small particles of dust or 
oxide from the tape are capable of causing data errors. Careful 
attention to the cleaning procedures described in this section will 
assure the greatest possibility of trouble-free operation. 


TRANSPORT AND HEAD CLEANING should be performed after every eight 
hours of system use. Following are the steps to be carried out: 


Le Remove tape from the tape unit, as described in Section II. 


ae Remove the head covers by pulling both pieces, 
One at a time, directly away from the front of 
the machine. The covers will come off with a 
gentle, steady pull. 


3. Moisten a soft, lint-free cloth or Q-tip applicator 
with isopropyl alcohol. After the head surfaces, 
including the surface of the erase head, have been 
carefully swabbed, they should be dried with a 
separate clean and lint-free cloth. See Figure 5. 
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Cleaning the Read/Write Head Assembly 


Figure 5. 
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4, Clean the face of the tape cleaner, following the 
same procedure described in step 3. 


5. Clean the head guides and head guide blocks, shown 
in Figure 5. The guide blocks are immediately in 
back of the guides. Dry all parts with a clean, lint- 
free cloth. 


6. Clean the roller guides (Figure 6), rotating them to 
be sure all surfaces are cleaned. Dry witha clean, 
lint-free cloth. 


re If it has been removed, replace head cover by aligning 
the holes in the cover with the mounting pins on the 
transport and pressing firmly into place. 


CAPSTAN CLEANING should be performed after every eight hours of use, 
following this procedure: 


TD. Moisten a cloth with water. 


Zs Rotate the capstan slowly with one hand, without touching 
the rubber surface. 


3% At the same time, clean the surface of the capstan with 
the moistened cloth. Make a visual inspection of the 
capstan surface for abrasion or polish; if defects are 
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4. Dry the capstan with a separate clean and lint-free 
cloth. 


Additional cleaning requirements are carried out at longer intervals. 
Every four months the entire surface of the tape unit should be 
cleaned, making sure that accumulations of dust around the hold- 
down knobs and in the head area are removed. Head covers should be 
removed and cleaned on the inside and outside, making sure that all 
deposits of dust and other possible tape contaminants are removed. 


Any periodic maintenance functions beyond those described here are 


suggested for performance by customer engineers. Details of these 
additional procedures are described in Section VI. 
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Cleaning the Roller Guides 


Figure 6. 
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SECTION IV 


INSTALLATION AND INITIAL CHECKOUT 


This section provides installation instructions for the Mod 10 magnetic 
tape system. Information on unpacking the system and on the procedure 
for electrically connecting and checking out the system is included. 


UNPACKING AND _ INSPECTION 


Inspect the shipping container for evidence of in-transit damage. 
Contact the carrier and manufacturer if damage is evident. Specify 
nature and extent of damage. 


Open shipping container and remove contents. (See Figure 
7, page IV-2.) Check items removed from shipping list to 
verify container contents. Contact a company representa- 
ive in the event of a packing shortage. 

Remove protective padding and covering from the tape system. Verify 
that the serial number of the unit corresponds to that shown on the 
shipping invoice. 


Visually inspect the exterior of the enclosure for evidence of physical 
damage that may have occurred in transit. 


Check major component assemblies to determine if any assemblies or 
screws have been loosened. Tighten any loose screws or mounting 
hardware. Inspect input/output connectors. 


TAPE, A/R 
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UNPACKING PROCEDURE: 


SAVE ALL PARTS FOR FUTURE USE. 


1. OPEN SHIPPING BOX & REMOVE 4 CORNER BLOCKS. 

2. REMOVE TOP BASE FROM BOX. 

3. REMOVE TAPE TRANSPORT FROM BOX. 

4. REMOVE STRAPPING & PROTECTIVE PADDING FROM TAPE TRANSPORT. 
5. REMOVE SHIPPING FRAME. ; : 


DO NOT REMOVE BOTTOM BASE OR CORNER BLOCKS FROM BOTTOM OF BOX. 
REPACKING PROCEDURE: 


1. ASSEMBLY SHIPPING FRAME TO TAPE TRANSPORT USING SCREWS PREVIOUSLY 
REMOVED, 

2. SECURE STRAPPING & PADDING AROUND TAPE TRANSPORT. 

3. PLACE TAPE TRANSPORT IN SHIPPING BOX. 

4. PLACE TOP BASE IN BOX, 

5. PLACE 4 CORNER BLOCKS & RESEAL SHIPPING BOX. 


Figure 7. Tape Transport Unpacking/Repacking Procedure 
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INITIAL CHECKOUT PROCEDURES 


To check the proper operation of the transport before placing it in the 
system, follow the specified procedure. 


1. For applications not employing 115 VAC line power, 
verify that the appropriate primary power transformer 
wiring is correct. This can be accomplished by 
swinging out the power supply chassis and checking 
the wiring against the voltage decal mounted on the 
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deck of the transport. See Figure 43. 


2. Turn the transport power on by setting the power 
switch located on the power supply chassis to the 
ON position and pressing the POWER pushbutton 
switch located on the operator's control panel. At 
this point the POWER indicator should light up. 


cr Load tape on the transport as described in Section II. 


4. Press the LOAD pushbutton to initiate the load sequence. 
The tape will move forward until it reaches the BOT 
tab. The ON-LINE indicator should light when the 
BOT reaches the photosensor. At this point, there 
will be no action when the LOAD pushbutton is 
pressed. To remove the system from the on-line 
mode, press the RESET pushbutton. The system is 
now in the off-line mode. 


oe With the transport off line (ON LINE indicator not 
illuminated), press the FORWARD pushbutton. Run 
several feet of tape onto the takeup reel and press the 
RESET pushbutton to stop the tape. Be sure that when 
the transport is on line, the action of the FORWARD 
pushbutton is inoperative. 


6. Press the REVERSE pushbutton. Tape will move backward 
until the BOT tab reaches the photosensor. Be sure that 
the action of the control is inoperative when the transport 
is on line. 


‘a Using the FORWARD pushbutton, run several feet of tape 
onto the takeup reel. Press the REWIND pushbutton to 
initiate the rewind mode. The tape will rewind past 
the BOT tab, return to the BOT tab, and stop with the 
LOAD indicator lit. If the REWIND pushbutton is now 
pressed, the tape will rewind until tape tension is lost. 
This action is used to unload tape. The reel can be 
removed as outlined in Section II. 


Iv-3 


RACK MOUNTING THE TRANSPORT 


The transport may be mounted in a standard 19-inch RETMA or Universal 
rack with a minimum panel space of 24 inches. A depth of 11 inches 
minimum is required behind the rack mounting surface. The procedure 
for mounting (see Figures 8 & 9) is as follows: 


ie Remove safety blocks from below hinges then 
lift transport off shipping frame. 


Zs Remove hinge-half off shipping frame and install 
same on rack in desired position. 


3. Hang transport on rack and lock in the closed 
position by tightening catch screw in front of 
the deck. 


4. Replace safety blocks. 


a P i 


17.875 
CLEAR 
OPENING 


MOUNTING SURFACE 


Figure 8. Tape System Rack Mounting 
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RACK 


MAKE NECESSARY ADJUSTMENTS WITH THESE SCREWS 


NO. 1/4 FLAT WASHER (REDUCED 0.D.) BONDED TO THIS HALF OF HINGE 


ae ms mei 
ra Ore 
¥ BLOCK 


ALL AFTER DECK 1S MOUNTED 


Gaca oa a9 
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| NO. 10 LOCK WASHER 
NO. 10 FLAT WASHER (RED. 0.D.) 


Figure 9. Tape Transport Installation 
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INTERFACE REQUIREMENTS 
CABLING 


The interface cables shall be twisted pairs with returns grounded. 
Wire shall be #24 or #26 AWG conductor with minimum insulation 
thickness. Cable twist shall be approvimately 30 twists per foot. 
Maximum cable length shall be 20 feet. The ground side of each 

pair shall terminate within a few inches of the line receiver or 
transmitter ground. Connectors shall be Transitron 600-061-18-SL 
or equivalent. Cabies snould be wired and strain relieved as shown 
on Figure 10. 


J 16 


| CONTROL INPUTS 


y— 46 
READ DATA 


— JI 
WRITE DATA 


Figure 10. Interface Cable Installation 
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DAISY CHAINING (Units using 200632 Control Board and 
201142 Data Board) 


Up to four units can be daisy chained on the same buss without 
any modification to any of the tape units tied in the daisy chain 
configuration. When the Unit Select option is installed, it is 

feasible to add or delete ne units from the buss and re-assign 


y 


The following features incorporated into the Mod 10 
Transport allow daisy chaining to become a simple operation. 


l. Parallel Connectors 


Parallel Connectors are provided for all interface 
cables (Control, Write, and Read). The advantages 
of such a system are as follows: 


a) It allows all interface signals including the 
four select lines to enter and leave all the 
tape units in the daisy chain. 


b) It eliminates the requirement of using "T" 
cables. This facilitates daisy chaining since 
a drive may be added or removed by simply 
adding or removing a cable, thus eliminating 
the requirement of modifying a cable to add 


it ul 7 s 
another "T," In addition, system reliability 


is optimized since only the necessary cabling 
is used. 


= Floating Line Terminators 


The line terminating resistors, rather than being 
mounted on the individual tape units, are packaged 

on a special terminator board assembly. This assembly 
is pluggable on any unit thereby facilitating a change 
to a different drive when a unit is added or removed 
from the chain. Regardless of what unit the termina- 
tor board is mounted on, as long as any unit on the 
line is energized, power will be supplied to it. 
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4.2.1 Daisy Chaining Cable Configuration Without a Unit Select Switch 


The following method is recommended when daisy chaining without 
the unit select option. (See Figure 1] .) With this method, the 
select lines are rotated in the "tape unit to tape unit" cable. 

Pin J of the tape unit will always be the active select line of the 
tape unit. Ifa tape unit is physically removed from the daisy 
chain, and a 1 to 1 adapter (Wang P/N 200749) is placed in place 
of the tape unit, the address of the tape units will remain 
unchanged. (In all following discussions, 1 to 1 implies a pin 
for pin connection.) (See Figure 11A.) However, if the tape unit 
and cable are removed, then the address of the tape units follow- 
ing the removed tape unit will all be reduced by one. (See 

Figure 11B.) In any case, the address of the tape unit is fixed 
by its physical position if no adapter is used. 


The Read cable and the Write cable do not require any signal 
rotation, and therefore are 1 ta 1 cables. 


4.2.2 Daisy Chaining With Unit Select Switch 


When daisy chaining with the unit select option, all the cables 
(Control, Read, Write) are 1 to 1 cables. (See Figure 11C.) With 
the unit select switch installed, the operator has the freedom to 
give each of the four units in the daisy chain the logical address 
desired, regardless of its physical position on the buss. However 
the address for each drive must be unique. That is, each select 
line should select a different drive. | 


4.2.2.1 T Cables 
The parallel connectors on the tape drive do not exclude the use | 
of "T" cables. The connections would be identical to Figure 11, 


11B when used without the unit select option. If the unit select 
option is used, the connection would be as shown in Figure 11C. 
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Figure 11A. Daisy Chaining With Adapter 
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Figure 11C. Daisy Chaining With Unit Select Option 


4.3 INPUT REQUIREMENTS 


Input voltage requirements, a diagram of input load 
configuration, and a list of input control and data 
functions are shown below: 


Input Requirements 


FALSE (Logic 0) +2.5 to +5.5V 


0.0 to +0.5V 


TRUE (Logic 1) 


+5V 
+5V . 
IN4003 
180 SL 
SIGNAL SIGNAL 
OTL 936 DTL 936 
OR EQUIV. OR EQUIV. 
430N. 


(A) Internal - Single Tape Unit 


Figure 12. 
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(B) External - Multiple Tape Unit 


Input/Output Termination Configuration 


Input Functions 


Input Control Lines Input Data Lines 


Select (1 line) Write Data (7 or 9 lines) 


Unit Select (4 lines) Write Data Strobe (1 line) 
ti ; : 
(Option) Write Reset (1 line) 

R i . : 
Forward/Reverse (1 line) Read Beware (1 line) 
Run/ Stop 


Write Permit line) 


Low Read Threshold 
Select* (1 line) 


Density Select (1 line) 
Off—-line* 


*These functions are not required for proper operation; 
therefore, they may be left disconnected. 


The following on-line input signals (sections 4.4 and 
4.5) control operation of the Mod 10 tape transport 
only after power is on, the on-line mode has been 
initiated, ready status has been established, and the 
unit has been selected. (Table 2 shows the pin connec- 
tions required to achieve correct interface with the 
tape controller.) 


4.4 INPUT CONTROL FUNCTIONS 
Fa a Select 


When this becomes TRUE, it enables all the write and 
read circuitry, the on-line transport control commands, 
and the status output lines if the ready status line is 
TRUE and if the unit is in the on-line mode. When the 
level goes FALSE, the above transport functions are 
disabled. 


fs 


a2 Unit Select 
Four Select lines are provided such that when the one 


which is TRUE corresponds to the unit select switch 
position, the unit will be selected. 
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4.4.4 


Forward/ Reverse 


The state of this line will determine the direction of 
tape motion upon receipt of a run command. When TRUE, 
the unit wiil be conditioned for forward motion. When 
FALSE, it will be conditioned for reverse motion. A 
transition shalii not occur on this line while the Run/ 
Stop signal is TRUE, but may occur simultaneously to a 
change on it. 


Run/Stop 

A TRUE level on this line will cause tape motion in the 
direction conditioned by the Forward/Reverse line. A 
FALSE level on this line will stop tape motion. | 


Rewind 


A 2 usec minimum pulse on this line shall cause the tape 


transport to drive tape, at 150 ips, in the reverse direc- 


tion and stop at the Load Point, illuminating the Load 
indicator. The transport will remain in the On-Line 


‘mode. If already at Load Point when the rewind command 


is given, the command will be ignored. All other motion 
commands are inhibited until the rewinding sequence is 
complete. 


Density Select 


A TRUE le el on this line 
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the lower data packing density. This line is internally 
tied TRUE for 9-track systems. This line is inoperative 
when the Density Switch option is used. 


Off-Line 


This is a level or a 2 usec minimum pulse which resets 
the On-Line flip-flop to the ZERO state, placing the 
transport under manual control. It is gated only by 
Select in the transport logic, allowing an Off-Line 
command to be given while a Rewind is in progress. 


IV-13 A 


Table 2. Input/Output Pin Assignments 


Connector 
Transitron 600-061-18-SL 
(or equivalent) 


CONTROL 
INPUTS 
FROM 
CUSTOMER 


(See Figures B-23 
and B-25) 


Ase awy 


STATUS 
OUTPUTS 
TO 
CUSTOMER 


WRITE 

DATA 

INPUT 
CONNECTOR 


(See Figures B-32, 
B-33, B-35 and 
B-36) 


READ 

DATA 

OUTPUT 
CONNECTOR | 


(See Figures B-32, 
B-33, B-35 and 
B-36) 


*Available only on Daisy Chain Assembly 200632. 


Signal Nomenclature 


SELECT 0 
SELECT. 1 
SELECT 2 
SELECT 3 
SELECT 
FORWARD/REVERSE 
RUN/STOP 
REWIND 
OFF-LINE 

SELECT | 
READY STATUS 
ON-LINE STATUS 
REWINDING STATUS 
EOT STATUS 
BOT STATUS 
WRITE ENABLE STATUS 
HI/LO DENSITY STATUS 
*SPEED STATUS . 
+5V TERMINATOR POWER 


(Option) 


WRITE PERMIT 

READ PERMIT 

LOW READ THRESHOLD 

WRITE DATA STROBE 

WRITE RESET 

WRITE DATA PARITY 

WRITE DATA 

WRITE DATA 

WRITE DATA 

WRITE DATA 

WRITE DATA 

WRITE DATA 

WRITE DATA 

WRITE DATA 

+S5Sv TERMINATOR 
POWER (Option) 


Option 


READ STROBE 
READ DATA PARITY 
READ DATA 0 
READ DATA 

READ DATA 

READ DATA 

READ DATA 

READ DATA 

READ DATA 

READ DATA 

NRZI STATUS 

7 TRACK STATUS 
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Signal Pin 


AP UD ad Azo raMQronon 
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Ground Pin 
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Write Data 


One line is required for each bit ina character. The 


CAD NY 


write data lines establish the controlling condition 
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for the NRZI write register. When TRUE, the state of 
the ure tara flip-flop. will 1l be @_ changed at the time 


ince ma wf 
— 
TTR ee 


of th write Gat a strobe. yi, This will change the direc- 
tion of the current “through the write head and establish 
a flux reversal (ONE) on the tape. When FALSE, the _ 
state of the flip-flop will not be changed at the time 


aN wee 


of the write data strobe. This will result in no change 
in the direction of write head current, hence no flux 
reversal (ZERO) will be on tape. These_data lines must 
be held steady through the time interval from_0.5 usec 
before to 0.5 usec after the write data strobe. A mini- 
mum of ‘one. data. line _ must. be. TRUE, “for, ‘every strobe. 
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Write Data Strobe 


A_2 usec pulse on this line causes a change in the state 
of any NRZI write register cell for which the correspon- 
ding write data line is TRUE. One pulse is required for 
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each character to be recorded. The recording density is 


determined by the_tape speed and the frequency of the 
pulses. The frequency will be stable within_O. aE per 


cent. | th 


Write Reset 


A 2 usec pulse on this line resets the NRZI write register. 
This pulse is used to write the longitudinal parity check 
(LPC) character at the end of _each block of data, creat- 
ing an even number of flux reversals (One' s) in each 

track of the block. 


In a seyen-track system, this pulse occurs four charac-_ 
ter times after the last write data strobe of every block 
of data. 


In a nine-track system, this pulse occurs eight charac- 


ter times after the last write data strobe of every 
block of data. 


IV-15 A 


Ok yod fp seyo T qe t \ ie PRES hg 


Read Permit 


The read permit line is used to enable all the read 
circuitry. When this line goes FALSE, the strobe 
generator is disabled and the read register is DC 
reset. This line can be tied permanently TRUE. 


Write Permit 


When a write enable ring is on the file reel and write 
permit is TRUE, the tape transport is placed in the 
write mode. 


Low Read Threshold Select 


A TRUE level on this line selects a low threshold level 
(12 percent) for the read signals, allowing for the 
detection of marginal areas of tape. A FALSE level on 
this line selects the normal read signal threshold level 
(25 percent). This line is active only in the read mode 
on dual gap machines since the threshold level in the 
write mode is fixed at 45 percent. 


OUTPUT REQUIREMENTS 
Output requirements, output current levels, anda list 


of output control and data functions are displayed 
below. 


Output Requirements 


FALSE (Logic 0) User terminates line 
as shown in Figure 12 (A) 


TRUE (Logic 1) 0.0 to +0.5V 


Output Current Level 


| FALSE level Open collector | 
| TRUE level 40 milliamp max sink | 
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Ready Status (1 line) Read Data (7 or 9 lines) 
Rewinding Status (1 line) Read Strobe (1 line) 
BOT Status (1 line) | *7 Track Status (1 line) 


Write Enable Status (1 line) 


EOT Status (i line) | *NRZI Status eel line) | 
Hi/Lo Density Status (1 = 


Speed Status (1 line) 


Output Control Status Lines 


Output Functions 


Output Data Lines 


*On daisy chain data board assembly 201142 only. 


4.7.4 


The following on-line output signals (sections 4.7 and 
4.8) provide the data functions when the unit is ready 
and selected. The control status functions are acti- 
vated when on-line and selected. (Refer to Table 2 
for pin connections.) 


OUTPUT CONTROL FUNCTIONS 


Ready Status 

This line is TRUE when the transport interlocks are 
made and the unit is on-line. 

On-Line Status 


When TRUE, this line indicates that the on-line flip- 
flop is set and the transport is under remote control. 


Rewinding Status 


When TRUE, this line indicates that the tape transport 
is rewinding. The rewinding function is completed 
when the tape stops at the Load Point. 

EOT Status 


When TRUE, this line indicates that the tape transport 
is sensing the EOT reflective marker. 


BOT Status 


When TRUE, this line indicates that the tape transport 
is sensing the BOT reflective marker. 
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Write Enable Status 


A TRUE level on this line indicates that a write 
enable ring has been installed on the supply reel. 


Hi/Low Density Status 


When this line is TRUE, the transport has been set for 
low-density operation, and the read circuitry has been 
conditioned accordingly. This line is used only for 
seven-channel systems. 


Speed Status 


When this line is TRUE, it indicates to the system that 
the selected tape unit operates at the lower one of 

two tape speeds. This line is utilized when two or more 
drives of different tape speeds are used in a daisy 
chain system. 


OUTPUT DATA FUNCTIONS 


Read Data 


One for each bit ina character. The data is in ‘the form 


eer per tee oe saris neater rhb 


of pulses. occurring simultaneously and coincident with 
the Read Strobe pulse. The presence of a. pulse indicates 


a ONE and the absence of a pulse indicates a ZERO. These 
pulses shall be 2 psec wide. 


LR atieeen ty 


Read Strobe Pulse 


reek oe 


ae data character read from tape. This pulse shall be 
coincident, with the data pulses. 


NRZI Status 


This line is TRUE whenever the tape unit is Selected and 
On-Line, and indicates to the controller that the selec- 
ted tape unit is a NRZI drive as opposed to a PE (Phase 

Encode) drive. This line is available only on the daisy 
chain data board assembly 201142. 


7 Track Status 


When this line is TRUE, it indicates to the controller 
that the selected tape unit has a 7 track head. This 
line is available only on the daisy chain data board 
assembly 201142. 
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SECTION V 


PRINCIPLES OF OPERATION 


For best understanding of the principles of operation of the Mod 10 
tape system, the major subassemblies are described separately. 

The functional separation of system operations relates conveniently 
to the actual physical packaging of the subassemblies. Following 

are the major subassemblies, in the sequence in which their operation 
is explained: 


1. Power supply 
2s Capstan drive and servo system 
35 Reel drive and servo systems 
4. Control electronics 
5% Data electronics 

POWER SUPPLY 


A single assembly supplies power to the entire system, handling the 
needs of the capstan and reel drive systems, the data electronics and 
the option electronics. As shown in Figure 13, AC power to the system 
is controlled by a double-pole, single-throw switch on the power supply 
chassis and by a single-pole, single-throw pushbutton switch on the 
operator's control panel. The switch on the power supply chassis must 
be switched on to use the operator's control panel switch to control 
power. A three-wire cord is used with the ground line connected directly 
to the power supply chassis. A circuit breaker is provided in the hot 
side of the primary. power line. 
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Figure 13, Mod 10 Power Supply 


Unregulated DC from the power supply is sent to the regulators, which 
are on a separate printed circuit board mounted to the power supply 
chassis; this DC is also used to drive the capstan and reel motors. 
Voltages supplied unregulated are +19 volts, -19 volts, +13 volts, and 
-12, and +5 voltages. 


Each voltage regulator consists of a linear integrated circuit amplifier 
plus power output transistors. The output voltage tolerance for the 
regulators is £5 per cent and each is potentiometer adjustable. The 
+12 and -12 volt regulators can supply up to 1.5 amperes and the 

+5 volt regulator, up to 3.5 amperes. 


The output level of the +5 volt regulator is prevented from rising above 
+8 volts to protect the integrated circuits used in the system from over- 
voltage stress that could occur under abnormal conditions. If the voltage 
on the +5 volt line goes above +8 volts, an SCR will conduct, shorting 
the +13 volt unregulated input line to ground until the fuse opens, thus 
protecting the circuits. 


CAPSTAN DRIVE AND SERVO SYSTEM 


All tape motion in the Mod 10 is initiated by the capstan, which is 
driven by a DC motor. When the motor is running, a tachometer 
generates a DC voltage that is used to control the tape velocity through 
the capstan servo system (see Figure 14.) 


The strobe disc will be on the front of the capstan and will have two 
patterns, one for 50 Hz and one for 60 Hz. The inner pattern will be 
for 60 Hz. It is to be viewed with the corresponding AC light (such 
as fluorescent) the pattern on this disc appears to stand still when 
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the capstan motor of the tape transport is operating at tne correct speed. 
The strobe pattern will be present only on machines operating at 12.5, 
25, or 37.5 inches per second. Thus, proper operation of this 
component of the tape transport can be under continuous visual inspec- 
tion by the operator. Any departure from a stationary pattern (i.e., 
precession of the strobe lines in either a clockwise or counterclock- 
wise direction) indicates a speed variance of the capstan drive. (See 
Section VI for calculating the percentage of such variance.) 


Two ramp generators are used in the capstan servo. One controls the 
forward and reverse speeds at nominal velocity, and the other controls 
the rewind speed. The forward/reverse ramp generator uses a Zener 
diode as a precise voltage reference. The rewind ramp generator uses 
the regulated +5 volt level as a voltage reference. Resistors R1 and 
R2 in Figure 14 in combination with R3 and R4 , functionas a 
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Figure 14, Capstan Drive and Servo System 
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summing network to control the capstan speed. Current through R3 is 


generated in the tachometer, and R4 provides feedback from the capstan 
motor, proportional to the motor current. The current feedback is 
generated by sensing the voltage across a 0.1 ohm resistor (R5) in 
series with the motor. When the motor is running, the sum of currents 
in R3 and R4 is equal to the sum of the currents in Rl and R2. 


Either a forward or reverse command to the ramp generator preceding 


R1 est blishes - tane @ motion in the anpur¢ pr 1ate Vractio ni, “The dis- 
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cd 


tances traveled during acceleration or. deceleration are suk that an 


IBM-compatible interrecord gap is generated. Forward and reverse 


commands g generate currents through Rl having opposite polarities. 
Symmetry of the start and stop times and distances is readily achieved 
through the potentiometers in the forward and reverse inputs to the Tamp 
generator. A potentiometer is also used to adjust the capstan drive 
servo amplifier offset so that no tape motion occurs unless the tape 
transport has received a motion command, 


Figure 15 shows the relative timing of commands to the capstan servo, 
the ramp function generated, and the resulting tachometer output seen 
by the servo amplifier. 


In the rewind ramp generator, the rise time has nominally a 1 second. 
time constant. This provides a time interval that permits the tape to 
accelerate to 150 ips without exceeding the storage capacity of the 

servo arms. Fali time is nominally a 0.5 se second ramp and it assures 


that the storage arm capacity is not exceeded as the tape slows and . 


When the system is in the ready state, the tape is held motionless 

by the balanced tension (eight ounces) in the storage arms and the 
friction in the capstan drive motor. Although the wrap on the capstan 
varies slightly with the arm position for the takeup reel, it is nominally 
180 degrees. The area of tape in contact with the capstan and the 
tension on the tape prevent any relative motion between capstan and 
tape. 


REEL SERVO SYSTEM 


Two identical servo systems control the supply and takeup reels in 
the Mod 10. Storage of appropriate lengths of tape to permit accel- 
eration and deceleration is provided by the buffer arms, which permit 
the capstan to start and stop the tape without having to start and stop 
the reels in the same short time. Storage of tape by the arms is suf- 
ficient to permit the system to operate at the nominal tape speed without 
program restrictions. 


9-A 


FWD COMMAND 


REV COMMAND 


FWO.,REVERSE 


RAMP GENERATOR 


TACHOMETER 


KA 


. 


Figure 15, Timing Diagram of Commands to Capstan Servo 


Operation of the reel servo system is diagrammed in Figure 16. A 
light-sensing circuit provides arm-position information to the servo 
amplifier, which drives the reel motor. As tape is delivered to the 
arm or taken from it, the arm moves up or down and the position of 
the mask between the light source and the light-sensing element 
changes. When the mask is at the appropriate position, the output 
of the light-sensing circuitry no longer provides an error signal to 
the amplifier. Enclosure of the light source prevents ambient light 


ecung system perrormance,. 


Reel motors are driven by linear amplifiers, stabliized for all operating 
situations and sequences. During the Rewind mode the amplifier gain 

is increased and the output stage operating voltage is raised to offset 

the increase in back emf generated by the reel motors at higher rpm. 

An offset signal is fed to each servo amplifier during the unload cycle 

to bias each servo swing arm close to its respective stop. This assures 
gentle handling of tape as it unloads from the fixed reel. It also prevents 
violent impact of the arms against their stops. 


Spring tension on the servo arms is balanced at all times by torque in 

the reel motors. Should power fail or servo operation be interrupted, the 
springs pull the arms out and into contact with limit switches that turn 
off all reel servo and capstan functions. If power fails during high-speed 
rewind, the reel motors are shorted by contacts on the ready relay. The 
resulting strong dynamic braking effect stops the reels without damage 


or spiiling of the tape. 


Potentiometer adjustments are provided on the transport board to permit 
proper setting of each swing arm position. A potentiometer adjustment 

is also provided to set the gain of each reei servo amplifier, compensating 
for the normal manufacturing tolerances in components. 


CONTROL ELECTRONICS 


The control portion of the transport electronics printed circuit board 
(see Figure 17) receives its primary inputs from the operator's control 
panel or the remote controller. In addition, it responds to control 
signals from the photosense assembly and from the servo amplifiers 
(during the rewind sequence). 


The internal control circuitry outputs signals to the remote tape con- 
troller and to the operator's control panel (in the form of indicator 
lights). Within the transport, it provides signals to the servo ampli- 
filers and to the data electronics printed circuit board. 
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Figure 16. Reel Servo System 
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Figure 17. Transport Control Electronics 


BRING-TO-READY SEQUENCE & SYSTEM INTERLOCK 


When power is applied to the tape transport, it activates the arm 
retract motor, returning the servo arms to the load position. With 
the arms in the load position, the ready relay (Kl) is unenergized 
and all three servo motors are shorted to ground. Interlock 
switches, S11 and S13, are also open, thus preventing latching of 
the ready relay (see Figure 18). The operator may then mount tape 
on the reel as specified in the instructions in Section II. When 
the operator pushes the LOAD pushbutton at the control panel, he 
initiates the following automatic load sequence (see Figure 19). 


The retract motor is energized; its motion releases the servo arms 
from their retract position, and the series string of interlock 
switches (S10, S11, S12, S13) will be in their N.C. position. As 
the retract motor continues to turn, the load cam detent will be 
seen by the load cam switch 814, and a momentary ground will be 
transmitted to the ready relay terminal, K1-10. This energizes 

the ready relay, thus providing power to the servo motors which 
then maintain tension on the servo arms. The series string of inter- 
lock switches provide an unbroken circuit to ground for the ready 
relay K1, thus holding the ready relay energized. If any one of the 
switches S10 through S13 is opened, the ready relay (K1) is de- 
energized. When the ready relay is energized, it sends a ground 
signal to the ready delay circuitry, which -- after timing out -- 
gives an internal ready signal. (This signal does not reach the 
tape controller unit.) If the tape is not already at BOT, a set for- 
ward and on-line command is generated that sets the forward and 
on-line flip-flops. The tape moves forward, seeking BOT, and the 
ON-LINE indicator at the operator's control panel is illuminated. 
(Ready status to the tape controller unit is still inhibited.) 


If the tape is already at BOT (or when it reaches BOT, after search- 
ing): 


Tape motion stops (or is not initiated if at BOT) 


A delay network times out and then the ready status 
line to the tape controller unit goes TRUE. 


The LOAD indicator at the operator's control panel 
is illuminated. 
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Figure 18. System Interlock Diagram 
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Figure 19, Flow Diagram of Auto Load Sequence 
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In summary, ready status output to the tape controller will not 
be. RUE. wunless. there is no locally initiated forward or reverse 
motion, there is no rewind in progress, and mechanical. ready, 


a naetteaancmasamemmaeaae” 
on- -line status, and si ‘selected. status are all TRUE. 


BRAKE LOGIC (OPTIONAL) 


an ogic. When power is initially 
the retract position input is high (open), the 
flip-flop is set, and the retract relay driver I; is held off. The 

load cam driver I» and the brake relay driver D are also held 

off at this time if the input term Load P.B. is at ground. (Under 
normal system operation this input is depressed). When the Load 
P.B, input is High gate A is enabled and turns on I9, which initiates 
a load cycle. Gate A also enables gate D which releases the brakes. 
If the load operation is successful, the Ready (-) input will go High 
and the power on flip-flop will be reset. If during the power on cycle, 
the retract position input is Low, the power on flip-flop is held reset. 
When the power on flip-flop is in the reset state, only the retract 
relay driverI, is on, This allows normal loading and unloading 

with the arms retracting automatically. 
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Figure 19A. Simplified Diagram of Brake Logic 
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4.3 


4.4 


In summary, ready status output to the tape controller will not 


be TRUE unless there is no locally initiated forward or reverse 
motion, there is no rewind in progress, and mechanical ready, 


weer rt 


on-line status, and selected status are aii TRUE. 


RESET AND ON-LINE LOGIC 


is : TDoITTr a1 2 Oa 2 a ss «1. 
When on-line status is iNUG, Gii PUSNOUTTION SWLtCNSS at the 


aperatee’: control panel are disabled except RESET. 


Pressing RESET at the control panel DC resets the terms Rewind, 
Motion (Forward or Reverse), and On-Line to FALSE. Remote con- 
trol of the transport can be restored after a RESET action by 
pressing the ON-LINE pushbutton. The on-line command from the 
operator's control panel is gated through two cross-coupled OR- 
gates, and the transport is then ready to accept any remote com- 
mand. 


The transport can always be put in the off-line state by the remote 


off-line command if the tape unit is selected. 


MOTION LOGIC (FORWARD AND REVERSE) 


A diagram of the logic governing forward and reverse motion is 
given in Figure 20. Forward and reverse motion commands to the 
servos are initiated locally from the operator's control panel 
when the transport is in the off-line mode or from the remote con- 
troller when the transport is on-line. 


The OCP-enable line must be TRUE (low) to initiate local motion . 
from the operator's control panel. When the FORWARD pushbutton 
is pressed, the motion latch is set (U207A, U207B, and U208 in 
Figure 20), and the output of U207A will be TRUE (low). This output 
is transmitted through NOR-gate U213B, which OR's the local and 
remote forward commands and presents a forward (+) signal to the 
capstan servo. 


Local reverse motion is initiated by pressing the REVERSE pushbutton 
on the operator's control panel. The reverse switch is interlocked 
in such a way that a reverse command cannot be initiated simultane- 
ously with a forward command. With the motion latch set by the 
REVERSE pushbutton, the output of U207B will be TRUE (low). This 
output is transmitted through NOR-gate U214, which OR's the local 
and remote reverse commands and presents a reverse (+) signal to 
the capstan servo. 
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Figure 20. Simplified Logic of Motion Control (Forward and Reverse) 
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Local reverse or forward motion is terminated if a RESET ACTION is 
taken, if the transport is mechanically not ready, or if the terms 
EOT, BOT, or Rewind are TRUE. 


When the transport is in the on-line mode, the OCP-enable line will 
be FALSE (high), thus disabling the FORWARD and REVERSE pushbutton 
inputs to the motion latch. The NAND-gates labeled U209A and 
U209B in Figure 20 are enabled by the terms Ready and On-Line, and 
any subsequent forward or reverse motion commands from the remote 
controller will be transmitted to the capstan servo control through 
U213B or U214. 


The NAND-gate labeled U209B has an additional term (NOT BOT) on 
its input. This term prevents reversing off the BOT marker during 
the on-line mode of operation. 


REWIND AND UNLOAD LOGIC 


The rewind sequence is not internally different, whether it stems 
from an action at the operator's control panel or from a remote com- 
mand. A logic diagram of this function is given in Figure 21. 


The rewind sequence is mechanized with a series of three flip-flops, 
U210A, U210B, and U211A. The flip-flop labeled U210A in the dia- 
gram is set initially either by the REWIND pushbutton through NAND- 
gate U208, or by the remote rewind command through NAND-gate U209. 
The NAND-gate labeled U212 decodes the outputs of flip-flops U210A 
and U210B and presents a rewind (-) command to the capstan rewind 
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control through U214. When the capstan servo receives the rewind (-) 
and reverse-for-rewind signals, the tape drive ramps to rewind speed 
and runs until either BOT is reached or a RESET pushbutton action is 
taken at the operator's control panel. If no RESET action is taken, 
the leading edge of the BOT tab loads flip-flop U211A and the trailing 
edge loads flip-flop U210B. With U210B set, the inputs to U212 are 
no longer TRUE, and the rewind signals to the capstan servo are ter- 


minated. The capstan ramps to a stop, a set-forward pulse is generated, 


and the tape drive begins searching forward for BOT. When BOT is 
reached, the series of three flip-flops (U210A, U210B, and U211) is 
reset and tape motion ceases. 


At this point, two actions may be used to unload the tape. A RESET 
action takes the transport off-line, and a subsequent REWIND action 
causes tape to rewind until tape tension and mechanical interlocks 
are lost. During the process of unloading, a regular rewind command 
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Figure 21. 
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4.7 


is distinguished from a rewind-to-unload command by the gating to- 
gether at U215B of the terms Off-Line and Ready, BOT, and Rewind. 
Under these conditions, the easy unioad latch, comprising U2Z05 and 
U214, is set, and an unload (-) signal is sent to the fixed reel servo. 
The fixed reei servo is biased to a position very close to the stop, 
and the shortened stroke of the servo arms when tape tension is lost 
prevents accidental damage to the tape as it unloads. The unload 
latch is reset only by the term Not Mechanically Ready; thus, once 
an unload is initiated, it must complete its cycle. (Note: Ifa 
second BOT tab is sensed during an unload cycle, the tape drive 
will attempt a-gearch for load point cycle, and will in most cases. 
loop-out, causing the ready relay to drop out.) 


WRITE ENABLE LOGIC 


Figure 22 diagrams the write enable logic which comprises a flip-flop 
(U211) and a positive pulse generator {U219A and U219B). The flip- 
flop is set when the write enable line from the controller is TRUE (high), 
enabling the J input of U211, and when either a forward or reverse 
motion command is initiated. The T input positive pulse is generated 
by U219A and U219B. The pulse is generated when motion goes TRUE 
(high). The output of U219A goes to ground after a time delay set by 
R264 and C217, This negative transition initiates a positive pulse 

at the output of U219B. The trailing edge of this pulse causes the 
flip-flop to change states. The pulse width is determined by R265, 
R266, and C218. When the write enable flip-flop is set, the trans- 
port is conditioned to write. 


The write enable flip-flop is reset when the write enable line from the 
controller is FALSE (i.e., when the K input of U211 goes high after 
inversion by U201), and when either a forward or reverse motion com- 
mand is initiated. 


FILE PROTECT LOGIC 


The file protect logic is mechanized such that there will be a minimum 
of scraping of the write enable ring during the initial loading cycle of 
the transport. 


The mechanization is shown in Figure 23. When a reel of tape is ini- 
tially loaded, the file protect switch is closed, and the logic latches 
the write enable solenoid, thus retracting the solenoid pin to prevent 
scraping of the write enable ring. 
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Figure 22. Simplified Logic of Write Enable Control 
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Pigure 23. File Protect Logic 


When the LOAD pushbutton is pressed, the logic releases the solenoid. 
This is done to sample if there truly is a write enable ring in place, and 
that the solenoid was not accidentally energized. When the loading 
cycle is completed, the transport ready signal is the holding signal. 


4.8 READY LOGIC 


The ready logic, diagrammed in Figure 24, provides three basic ready 
signals: 


a) Select & Ready (+) from U205, which conditions the 
data electronics to accept and transmit information 
to the controller. | 


b) Ready & On Line from U201, which is transmitted to 
the controller via an output driver. This line informs 
the controller that the transport is ready and not re- 
winding, and therefore able to accept any command 
from the controller. 


c) Ready & Off Line from U208. This is an internal ready 
signal that enables the operator control panel so that 
any motion command generated by the operator control 
panel will be accepted by the transport. 


The ready signal is generated by the following logic equation: 
_ READY = (DELAYED MOTION) - (REWIND): (RESET + MECH. READY + RESET REWIND) 


and is mechanized by U215. If all the inputs to U215 are TRUE (high) 
the output will be low. This low signal is inverted by U205A and gated 
with the terms Select & On-Line by U212 to provide the Select & Ready 
term. The low output of U215 is also inverted by U205B and gated with 
the term OffLine by U208 to provide the Ready & OffLine term. U205A 
and U201 are collector-OR'd to provide the Ready & On-Line term. 


De DATA ELECTRONICS 


Data electronics described in this manual pertain to NRZI mode recording 
only. Phase encoding requires additional special data electronics and 
is described in a separate manual. 


in the NRZI mode of recording, a “i" is represented by a change of 
direction of magnetization between positive and negative saturation 
levels, anda "0" is represented by no change of magnetization. The 

data electronics subsystem provides a format that is compatible with 

the IBM 727-729, 7-track format, at data densities of 200, 556, and 800 
cpi. The subsystem also provides compatibility with the IBM 2400 series, 
USASCII-compatible 9track format at data densities of 800 cpi. Figures 25 
and 26 present the # and 9-track location and space specifications. 
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Figure 24, Simplified Logic of Ready Control 
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Figure 25. Track Locations and Spacing, 7-Track System 
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Figure 26. Track Locations and Spacing, 9-Track System 
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At the end of each data record, check characters must be recorded 

and an inter-record gap inserted. Figures 27 and 28 present the 7-and 
9-track IBM inter-record gap and tape mark formats. As indicated by 
these figures, in the 7-track format the longitudinal redundancy check 
character (LRCC) only is written, whereas in the 9track format, both 
a cyclic redundancy check character (CRCC) and an LRCC are written. 


The CRC character is supplied together with a single write data strobe 
.. signal by the customer to the transport interface. It is separated by 

. we four character spaces from the last data character of the previous re- 

> cord. In the 9-track system, the LRC character is written four character 
spaces after the CRCC character, whereas in the 7-track system, the 
LRC character is written four character spaces after the last data 
character of the previous record. The LRC character is written by 

the customer transmitting the WRITE AMPLIFIER RESET signal, (leadin ading. 
edge) at the proper time. This sign. nalr resets the write flip-flops causing 
the total number of magnetization transitions in any track to be an even 


number. 


The Inter-record Gap (IRG) displacement is nominally 0.6 inch for 
9-channel systems and_0.75 inch for 7-channel systems. The IRG is 
established by the sum of the following component distances: 


Stop Distance - Stop distance is the distance traveled by a 
point on the tape from the time a stop command is issued 
until the tape velocity is zero. 


Stop Delay Distance - Stop delay distance is the distance 
traveled by a point on the tape from the time the LRCC character 
is placed on tape until a. ‘stop “command. is.issued. In dual gap 
systems, if the read data is used to sense the end_of the record, 
the stop delay distance is the distance traveled from the time the 
LRCC_is sensed at the read bus until the stop command is issued. 


The stop delay time is generated in the customer's controller. 


Start Distance - This is the distance traveled by a point on the 
tape from the time a forward command is issued until the first 

data character is placed on tape. The Write Delay time appropriate 
to the start distance is generated in the customer's controller. 


A tape mark is used to separate files of information recorded on tape. 

The tape mark configuration for 7- and 9-track systems is shown in 
Figures 27 and 28 respectively. Tape mark timing is established and 
provided by the customer's controller. The command sequence for in- 
serting a tape mark is as follows: .a forward command is issued, followed 
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at the proper time by the tape mark character together with its write 
data_strobe, which in turn is followed by the _LRC character written 
four. character epaces later in a 7-track system and 8 character spaces 


later in a S-track system. 


5.1.1 Read-After-Write Head Assembly 


A dual-gap read-after-write head is optionally available in either a 
nine-channel or a seven-channel format. A full-width erase head is 
located on the oxide side of the tape, positioned 0.34 inch from the write 
stack head gaps. The write stack is center-tapped and it operates at 

50 milliamps of current per leg. The voltage output of the read stack 

is proportional to the speed of the tape; at 25 ips, it provides 18 to 20 
millivolts peak to peak. The erase head operates at 50 milliamps. 


Two auxiliary components are mounted adjacent to the read/write head 

on a common base--the photocell and lamp assembly that detects be- 
ginning and end of tape, and the tape cleaner. The photosense assembly 
is a self-contained unit that is directly cable-connected to the transport 
electronics printed circuit board. The tape cleaner, whose operation 

is entirely mechanical, is ideally positioned adjacent to the head so 
that the cleaned tape passes directly to the read/write head, minimizing 
the chance of contamination that might result in deterioration of data 
reliability. 


5 ee? ‘Write Data Flow 


Figures 29 and 30 present a block diagram and timing diagram of the flow 
_ of write data through the system. (Only one data line is shown: The 
components for the channel represented schematically in these diagrams 
are, of course, duplicated for each of the other write data channels.) 
Data enters through line receivers whose function is to invert the low- 
TRUE levels. Each receiver has a terminating impedance of 130 ohms. 


A pulse on the write strobe line clocks information from the data lines 
into the system. If a given data line is TRUE, the write strobe pulse 
passes data on that line through the data strobe reset logic gates, which 
consist of two NAND-gates, OR'd together (see the block labeled A in 
the figure). If a given data line is FALSE, the pulse is gated out. 


At the block labeled B (Figure 29), electronic correction is made for the 


static skew characteristics of the write head. The leading edge of the 
gated data pulse triggers the write deskew single-shot, whose pulse width 
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Figure 29. Write Data Flow, Dual Gap Systems 
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Figure 30, Write Data Flow Timing Diagram, Dual Gap Systems 


5.1.3 


has been preset and is adjustable by means of a potentiometer. 

The trailing edge of the pulse loads the write register, whose contents 
are then converted into currents by the head drivers. The head drivers 
operate the write heads, which put the data on tape. 


At the end of each block of data, a write reset pulse enters the system. 
In the nine-channel configuration, this pulse enters eight character 
times after the last strobe of the data block; in the seven-channel 
configuration, it enters four character times after the last strobe. 

The function of this pulse is to reset any head drivers remaining in the 
set state at the end of a data block, thereby generating the longitudinal 
redundancy check character on tape. 


The write register is DC reset at certain times and under certain con- 
ditions to ensure that information is not recorded on tape unless re- 
cording is deliberately intended. The logic created for this is such 
that if any one of the terms Motion, Write Enable, Select, and Ready 
is FALSE, the write register will be DC reset. 


The flow of power to the write heads is controlled through the write 
power gate {see Figure 321), This is an AND-gate function that com- 
prises the terms Write Enable (or Write Permit), Select & Ready, and 
File Protect. (Write power enters the data electronics printed circuit 
board from the transport electronics printed circuit board if the file 
protect switch on the deck has been energized.) 


Read Data Flow 


Figure 32 presents a block diagram of the flow of read data through the 
system. (As in Figure 29, only one channel is indicated.) The read 
head generates a low-level analog signal of approximately 10 to 20 
millivolts peak to peak. The read amplifier, which has a differential 
input and single-ended output, picks up this signal and amplifies it 
to a suitable level, then sends it to a phase splitter, which generates 
the complementary signals required for full-wave rectification. The 
phase splitter output signal level is adjusted to 12 volts peak to peak 
by the attenuator control potentiometer at the output of the read amplifier. 
A clipping level DC bias is fed into the input of the full-wave rectifier 
with the result that positive peaks above the clip-level threshold are 
observed at the output of the circuit. This signal is then sent to the 
peak detector, which in turn generates a digital pulse whose trailing 
edge is synchronous with the peak of the analog signal and is used to 
load the read register at that time. The contents of the read register 
are sent to the output driver and then to the customer's data line. 
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Figure 31, Write Power Gate and Write Register DC Reset, Dual Gap Systems 
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Auxiliary to this general flow of read data, several other functional 
circuits complete and control the read data generation and transfer 
process. These auxiliary functions are described in the subsections 


£11 


following. 


Strobe Generation Circuitry. As in most other NRZI read systems, the 
OR'd data method of read strobe pulse generation is used in the Mod 10 
(see Figure 33). The first arriving bit sensed at the read register 

is used to trigger the read strobe delay single-shot. This is imple- 
mented by taking the complement outputs of the read register and feeding 
them into a nine-way OR-gate whose output goes to the single-shot. The 
pulse width of the single-shot is controlled by adjusting a potentiometer 
and is set to approximately one-half frame time. 


At the end of the variable time delay period, a read strobe pulse is 
generated (see the block labeled T in the diagram) and sent to the 

tape controller. The leading edge of this pulse also triggers the 

read register delayed reset pulse network, allowing 500 nanoseconds 
for scanning of the data lines by the controller before the read registers 
are reset. A summing function (data staircase) is provided at the output 
of the read registers so that interchannel time displacement can be 
measured. 


A timing diagram for both read data flow and strobe generation is given 
in Figure 34. 


High-Low Density Select. Data can be recorded on tape at either a high 
or low density (more or fewer characters per inch). An input from the high- 
low density select function changes the pulse width of the read strobe 


a 


delay single-shot to correspond to the density of character generation. 


Read Permit. This system function allows the remote tape controller 

unit to enable or inhibit read data at any time. Read permit is conditioned 
by the terms Select and Ready. If either of the two terms is FALSE, the 
read registers and output drivers are disabled. 


Clipping Level Circuitry. This circuitry, shown in Figure 32, generates 
the clipping levels through which the read signals must pass before 
reaching the peak detectors. In the write enable mode, approximately 
45 per cent of the read signal amplitude is clipped. In the read-only 
mode, the level is decreased so that only 24 per cent of the read signal 
amplitude is clipped. A provision has been implemented via the low 
threshold select remote input line so that an even lower threshold level 
(12 per cent) can be selected when reading marginal output tapes. The 
state of this line has no effect on the clipping level while in the write 
mode of operation, 
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Figure 33. Read Strobe Generation Circuitry, Dual Gap Systems 


on 


| ~~, 
| | | 
| | | | r | 
PK DET OUT fF LOMO LL WY “L_ 
| | 7 | ot | | 
| | | | 
ae 
READ REG OUTPUT ff LST °&LWWJ 
| | l | | 
| | | | | 
aaa 
| | 
al 
| | | 1 | | 
i | | 
STROBE PULSE AT 2 MICROSEC “| ti I! 
STROBE PULSE a a 
GEN OUTPUT ek | | 
READ REGISTER | | 


DELAYED RESET exes en LED 


PULSE i] ; — -— 200 NANOSEC 


od | ai 500 NANOSEC | 


| FRAME 


STROBE DELAY SS 2 TIME 


Figure 34. Timing Diagram of Read Data Flow and Strobe Generation, Dual Gap Systems 
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5.2.1 


Bela 


Rewind Inhibit. This system function prevents the reading of data 
if the tape is rewinding. The relevant circuitry prevents current flow 
in the phase splitter, disabling its operation during rewinding. 


DATA ELECTRONICS, SINGLE GAP SYSTEMS 


Read/Write Head Assembly 


A single-gap read/write head is optionally available in either a nine- 
channel or a seven-channel format. The head assembly is illustrated 
in Figure 8. A full-width erase head is located on the oxide side of 
the tape, positioned 0.34 inch from the head gaps. The stack has a 
center tap configuration and is operated at 20 milliamps of current 
per leg. The voltage output of the stack is proportional to the speed 
of the tape; at 25 ips, it operates at 14 to 18 millivolts peak to peak. 
The erase head operates at 50 milliamps. 


Two auxiliary components are mounted adjacent to the read/write head 
on a common base--the photocell and lamp assembly that detects 
beginning and end of tape, and the tape cleaner. The photosense 
assembly is a self-contained unit that is connected by cable to the 
transport electronics printed circuit board. The tape cleaner, whose 
operation is entirely mechanical, is ideally positioned so that the 
cleaned tape passes directly to the read/write head, minimizing the 
chance of contamination that might result in deterioration of data 
reliability. 


Write Data Flow 


Figure 35 presents a block diagram of the flow of write data through 
the system. (Only one data line is shown. The channel components 
represented schematically in this diagram are, of course, duplicated 
for each write data channel.) Figure 36 presents a write data flow 
timing diagram. 


Data enters through line receivers whose function is to invert the low- 
TRUE levels. Each receiver has a terminating impedance of approxi- 
mately 130 ohms. The output of the data line receiver is used to 
condition the J-K inputs of the write register ceils. The write strobe 
signal is sent to the clock inputs of the write register. If the data 


‘line is TRUE at the time the write strobe pulse arrives, the write 


register will switch states at the trailing edge of the pulse. This 
in turn changes the state of the head driver which causes the current 
in the head to reverse its direction. 
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Write Data Flow, Single Gap Systems 
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Figure 36. Write Data Flow Timing Diagram, Single Gap Systems 


9.2.3 


If the data line is FALSE at the time of write strobe, since this causes 
both the J a the K inputs to be false, the register will not change 
states; hence, no current reversal will occur at the head. Current 
reversals at the heads cause data to be recorded on tape. 


At the end of each block of data, a write reset pulse enters the system 
and DC resets the write register. In the nine-channel configuration, 


this pulse enters eight character times after the last strobe of the data 
hlaabl. he seven-channe! configuration it antere four character times 
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after the last strobe. The function of this pulse is to reset any head 
drivers remaining in the set state at the end of a data block, thereby 
generating the longitudinal redundancy check character on tape. 


The write register is DC reset at certain other times to ensure that 
information is not recorded on tape unless recording is deliberately 
intended. The logic created for this is such that if any one of the 

terms Motion, Write Enable, Select, and Ready is FALSE, the write 
register will be DC reset. 


The flow of power to the write heads is controlled via the Write Enable 
and Select & Ready NAND-gate which sends a signal to the DC set inputs 


of the write register. When either signal goes FALSE, the write register 


is both DC set and DC reset, causing both its outputs to go to a high 
level. This in turn disables both head driver outputs, hence removing 
both current paths to the head. If both inputs are TRUE, the DC set 
input to the register goes FALSE, allowing the head driver to drive 
current into the head. (Write power enters the data electronics printed 
circuit board from the transport electronics printed circuit board only 


if the file protect switch on the deck has been energized (see 


Figure 37.) 
Read Data Flow 


Figure 38 presents a block diagram of the flow of read data through the 
system. (As in Figure 35, only one channel is indicated.) A timing 
diagram for read data flow and strobe generation is given in Figure 39. 


Input diodes protect the read amplifier during write operations. The 

read head generates a low-level analog signal of approximately 14 to 18 
millivolts peak to peak. The read amplifier, which has a differential 

input and single-ended output, picks up this signal and amplifies it to 

a suitable level, then sends it to an inverting amplifier which generates 
the converted signal required for the full-wave rectifier. The amplifier 
output signal level is adjusted to 12 volts peak to peak by the gain control 
potentiometer. A clipping level DC bias is fed into the input of the 
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Figure 37. Write Power Gate and Write Register DC Reset, Single Gap Systems 
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Figure 39. Timing Diagram of Read Data Flow and Strobe Generation, Single Gap Systems 


full-wave rectifier with the result that positive peaks above the clip- 
level threshold are observed at the output of the circuit. This signal 
is then sent to the Dea’ detector, which in turn generates a Golbaaas 
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Auxiliary to this generai flow of read data, severai other functionai 
circuits are implemented to complete and control the read data genera- 
tion and transfer process. These auxiliary functions are described © 
in the subsections following. 


Strobe Generation Circuitry. As in most other NRZI read systems, the 
OR'd data method of read strobe pulse generation is used in the Mod 10 
(see Figure 40). The first arriving bit sensed at the read register 

is used to trigger the read strobe delay single-shot. This is imple- 
mented by taking the complement outputs of the read register and feeding 
them into a nine-way OR-gate whose output goes to the single-shot. 

The pulse width of the single-shot is controlled by adjusting a poten- 
tiometer and is set to approximately one-half frame time. 


At the end of the variable time delay period, a read strobe pulse is 
generated (see the block labeled T in the diagram) and sent to the 
tape controller. The trailing edge of this pulse also triggers the 
read register delayed reset pulse network, allowing 500 nanoseconds 
for scanning of the data lines by the controller before the read 
registers are reset. A summing function (data staircase) is provided 
at the output of the read registers so that interchannel time displace- 
ment can be measured. 


High-Low Density Select. Data can be recorded on tape at either a 
high or low density (more or fewer characters per inch). An input 
from the high-low density select function changes the pulse width 
of the read strobe delay single-shot to correspond to the density 

of character generation. 


Clipping Level Circuitry. This circuitry, shown in Figure 38, generates 
the clipping levels through which the read signals must pass before 
reaching the peak detectors. If the Read Threshold line is TRUE, 
approximately 45 per cent of the read signal amplitude is clipped. When 
this line is FALSE, the level is decreased so that only 25 per cent of the 
read signal amplitude is clipped. A provision has been implemented 
via the low-read-threshold remote input line so that an even lower 
threshold level (12 per cent) can be selected when reading marginal output 
tapes. The state of this line has no effect on the clipping level while 
the Read Threshold line is TRUE. 
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Read Strobe Generation, Single Gap Systems 
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KEY TO LOGIC SYMBOLS 


In several portions of this Manual, primarily in this section and 


in Appendix B, logic symbols are vicar to represent certain logical 


functions or integrated circuit elements. The accepted integrated 


ta a 
circuit manufacturer's s industry etandara symbole ara used here, 


Since DTL and TTL logic is being employed, it is of the typical 


un de em ow WTR RIT RTS 


inverting type, utilizing NAND-NOR eiements rather than AND- 
OR devices. 


Although the same device is used to implement both the NAND 
and the NOR function, the symbol is shown to correspond to the 
particular functional operation. 


The input/output lines to the device are shown for the TRUE (active) 
state of the function. A state indicator, shown as a small circle 

at the input or output of the device, means that if that line is in 
the TRUE state, it will be at zero volts. Lack of a state indicator 
means that the TRUE state of the line is at +5 volts. The following 
symbol and explanation will serve as a clarification and example: 


A orp ea eer 
p—é a, | D=AtTBt+C 
ae 

LOGIC SYMBOL LOGIC EQUATION 


Figure 41. Logic Symbol Example 


Figure 41 shows a logical NOR element that says that D will be 

at +5 volts (TRUE state) if any one, or any combination of A,B, 

or C, is at zero volts. Typically, the designation number of that 
particular chip in the assembly is shown within the symbol, and 
the corresponding chip pin numbers are shown on the lines external 
to the symbol, 


Table 3 shows all of the logic symbols used in this Manual with 
their corresponding names and logical equations. The equations 
shown are defined by the TRUE level of the input signal. 


The single shot produced a positive going pulse at the "1" 
output and a negative going pulse at the "0" output and these 
are initiated at the time that the input pulse transitions to its 
TRUE state. 


The flip-flops are of the J-K type and their input/output functions 
are as follows: 


Designation Function 
J Synchronous set input 
K Synchronous reset input 
T Clock input 
5p Direct set input 
Ch Direct clear (or Reset) input 
1 Set output 
0 Reset output 


The following truth tables are applicable to these devices: 


SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 


BEFORE CLOCKS |_ AFTER CLOCK 
OUTPUTS | INPUTS || OUTPUTS 


V - 44 


TABLE 3 


SYMBOL pO NAME __|LOGICAL_EQUATION 


| POSITIVE NAND GATE 


NEGATIVE NOR GATE D=A+BtC 


| D | NEGATIVE ; 
i ! WIRED oR GATE | D=A+tBtC 
c 

: 


QW Y 
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| | SEE 
FLIP-FLOP (J-K) TRUTH 
TABLE 
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Ved 
| | 
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SEE 
| Ss ea | EXPLANATION | 
ia 
| 
| x _| buy] | TIME DELAY NETWORK | B= A+ [DLY] 
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SECTION VI 


MAINTENANCE ON SITE 


Before any Mod 10 tape transport leaves the factory, each of 
its components has been thoroughly tested and all adjustments 
have been made to ensure reliable operation. However, in- 
judicious handling in transit or the effect of long use may 
necessitate the replacement of some parts or the readjustment 
of some components. 


Table 4 lists a basic set of maintenance tools and supplies 
required for servicing the Mod 10. As the table suggests, some 
supplies should also be available to the operator for daily or 
shift-end cleaning. 


ested schedule for preventive maintenance. 
Again, some of these functions are the responsibility of the tape 
transport operator. Procedures for performing them have been 
specified in Section III. The remainder--preventive maintenance 
tasks that must be performed by a service engineer--are described 
in connection with the repair procedures for the subassembly to 


which they pertain. 


In the pages that follow, instructions are provided for replace- 
ments, readjustments, and trouble shooting aids that can effectively 
be made while the tape transport remains installed in the customer's 
computer system. Some tasks of repair require test equipment not 
normally available in the field, or special alignment and adjustment 
tools that are not available to field engineers. Instructions for 
repairs of this more complex kind are NOT included in this section. 


As in the preceding sections, the maintenance instructions are 
organized in terms of subassembly units. 
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Table 4. Maintenance Tools and Supplies 


FOR THE OPERATOR 


Lint-free cloth 
aanaae swabs 


Poe | 
44Vu 


prop alco 
FOR THE SERVICE ENGINEER 


For #4, 6, 8, 10 and 1/4 
Cap screws and set screws 


r i -~£T # iL Pol > 
! For six-f uted A set screw 


For 7/16—inch bolts 


wrench set 


—pPea nee —waawe 


Openwend weendh 
Long-nose pliers 
Screwdriver set 
Screwdriver set 
Soldering aid 
Soldering iron 

Tape tracking fixture 
Voltmeter 

Reel hub alignment fixtures 
Oscilloscope 

Dual trace plug-in 

X10 scope probes (3) 

Guide shims (as required) 
Master alignment tape 
Standard-level output tape 
Scratch tape 

Pulse generator or TCU 


Phillips 
Standard blade 


WANGCO P/N T-00010 
Triplett Model 800 or equivalent 
WANGCO P/N T-—00002 

Tektronix 547 or equivalent 
Tektronix 1A1 or equivalent 
Tektronix 

WANGCO P/N 200203 

IBM #432640 or 432641 

IBM #461108 or 432152 
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PERFORMED 


BY 

| 
| 
| 


OPERATOR 


PERFORMED 


BY 


OS SE: RI: 


SERVICE | 
ENGINEER | 
| 
f 
f 


Brushes 


_ Replace Capstan 


Table 5. Suggested Schedule for Preventive Maintenance 


Maintenance 
Task 


Clean Head, Tape 
Cleaner Face, Head 
Guides, & Head 
Guide Blocks 


Clean and Check 
Roller Guides 


Clean and Check 
Capstan 


Clean Entire Tape 
Unit Surface 


Clean Tape 
Cleaner Unit 


Check Tape Tracking 


Replace Reel Motor 


Replace Reel Motors 


Drive Assembly 


Interval 
(in operating hours) 


8 
(Daily) 


8 
(Daily) 


8 
(Daily) 


(Approx. 4 months) 


(as required) 


2,000 


9,000 


10,000 


10,000 
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Procedure 


Described in: 


Section III 


Section III 
Section III 


Section III 


Section VI, 
par. 7.2 


Section VI, 
| par. 12.3 
i 
| 


| 
| Section VI, 
! par. 10 


Section VI, 
| par. 9.2 


Lt 


1.2 


1.3 


1.4 


POWER SUPPLY MAINTENANCE 
CHECKING UNREGULATED POWER SUPPLY 


A check may be made of the unregulated power supply by testing 
with a voltmeter at test points provided on the transport board. 

The table below shows the voltages and corresponding test points. 
The voltages should be within +20 per cent of the nominal specified. 
(See Figure B17 for test point locations.) 


Voltage Test Point 


CIRCUIT BREAKER RESET 


In the event of malfunction, an. automatic circuit breaker prevents 
damage to the tape transport. The circuit breaker reset button is 
located adjacent to the power switch on the power supply chassis. 
The circuit breaker button will be in the OUT position after an 
automatic circuit break has occurred. Pushing in the button re- 
makes the circuit. 


FUSES 


Five fuses, in the unregulated power supply lines, are located on 
the power supply subassembly. Fl is a 5 amp fuse in the +19 volt 
line. F2 is a 10 amp fuse in the -19 volt line. F3 is a 10 amp fuse 
in the +13 volt line supplying all loads except the +5 volt regulator. 
F4 is a 4 amp fuse in the +13 volt line supplying current to only the 
+5 volt regulator. F5 is a 10 amp fuse in the -13 volt line. All 
fuses are fast-blow types. 


TRANSFORMER TAPS 


The Mod 10 tape transport can accept power from sources of varying 
voltage, depending on the power transformer primary terminal con- 
nection chosen. Figure 42 shows the color coding of the transformer 
primary wires attached to the terminal strip TB1 under the power 
supply chassis. 
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GRAY Oe 2 
| ti I5V RMS 
| 
VIOLET 
[OV RMS 
| 
BLUE —— — | 
GREEN | 
| CENTER TAP 
YELLOW — | 
ORANGE — 
| 1OV RMS 
1 
t 
| 
| 
RED a 
| I5V RMS 
OV 
BROWN | 
SHIELD BLACK 


Figure 42. Mod 10 Power Transformer Lead Identification 
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For example, parallel connection to standard 115V power (plus 

or minus 10 per cent) is made by connecting the gray and yellow 
wires to one side of the line voltage and the blue and red wires 

to the other side. Series connection to a 220V power source is 
made by connecting the violet wire to one side of the line voltage, 
connecting the blue to the orange wire on the terminal strip, and 
connecting the red wire to the other side of the line. Unused wires 
should be left attached to the terminal strip. 


OPENING OF POWER SUPPLY ASSEMBLY 


The opening of the power supply is necessary when trouble shooting 
and component replacement is required in this area. It is also re- 
quired when it is desired to access TB1 to change power transformer 
taps. The following procedure shall be used: 


Ls Turn power off of the unit with the toggle switch on 
the power supply and disconnect the power cord from 
the wall. 


3. Remove the 4 Phillips screws fastening the assembly 
to the deck. These screws are shown flagged in the 
photograph of Figure 43. 


4, Swing assembly open. 
TRANSPORT MODULE REPLACEMENT 


The transport module which houses all the servo and control logic 
electronics can be removed by following the steps below: 


Le Turn power off of the unit with the toggle switch 
on the power supply and disconnect the power cord 
from the wall. | 


Zs Remove all the connectors from the module using care 
to avoid damaging connector pins on the module. 


Je Swing open power supply assembly as described in 
subsection 2. 


4, Remove the 3 screws on the heatsink fastening the 


module to the deck. These screws are shown in the 
photograph of Figure 44, Be sure to support the assembly 
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POWER SUPPLY 


VOLTAGE DECAL 


UPPLY ASSY. MOUNTING SCREWS. 


POWER §S 


J 


s 
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How To Open Power Supply 


Figure 43, 


Mel 7 


ECTRONICS PWB ASSY. 


J TRANSPORT EL 
MOUNTING HOLES. 


t Module Removal 


Cf 


ircul 


Transport C 


Figure 44. 
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to preven 
module is now free to remove. 


oe After installation of the new module, perform the 
transport module adjustments described in sub- 
section 15. 


DATA ELECTRONICS MODULE REPLACEMENT 


The Data Electronics module which houses all of the record and 
read electronics can be removed by following the steps below: 


Ls Turn main power off either at the control panel 
or the power supply. 


Ze Remove connectors P3 and P4. 


Sx Remove the Winchester head cable connectors 
from the module. IMPORTANT - use an appropriate 
size screwdriver on the jackscrew fasteners. Loosen 
the connectors evenly, alternating turns on each 
screw. Attempting to loosen one side at a time will 
cause the connectors to bind and possibly bend the 
pins. Use of fingers instead of a screwdriver risks 
the possibility of breaking wires on the connectors. 


4, While supporting the module to prevent damage, remove 
the 4 Phillips screws, holding the module mounting 
brackets to the deck. The location of the bracket 
screws are shown in the photograph of Figure 45, 


Ss After replacement of the new module, perform the 
adjustments described in the appropriate data elec- 
tronics alignment subsection. 


OCP SWITCH REPLACEMENT 


The operator's control panel pushbutton switches and indicators are 
sealed assemblies. If either the switch or the indicator fails, the 
whole sealed assembly must be replaced. (See the photograph in 
Figure 46.) 


I Put the utility power switch at the back of the 
transport chassis in the OFF position. 


Vi=9 


DATA ELECTRONICS PWB ASSY. 
MOUNTING HOLES (TYP). 


Figure 45. Data Module Removal 
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Figure 46. Control Panel Switch Removal 


Viet 


6.1 


6.2 


2. Grasp the pushbutton at either side and pull it 
directly away from the deck, rocking it gently 
from side to side, using care that the attached 
wires are not damaged. 


3. Note the position of the push-on lugs before 
removing them from their terminals. 


4, Connect the push-on lugs to the replacement 
switch in the noted positions. 


a4 Push the switch firmly into position. 
ARM SENSE LAMP AND CELL REPLACEMENT 


LAMP REPLACEMENT 


The lamp and holder assembly is a plug-in unit. 

To replace the lamp disconnect holder from module. 
If the assembly is not the plug-in type, unsolder 

the lamp lead joints at top of shroud and break 
glyptol to free lamp. Solder and glyptol leads of 
new lamp. Perform the adjustments of section VI-14. 


CELL REPLACEMENT 


It is required to remove the arm sense module in order to 
replace the photocell. The following steps specify the 
mechanical procedure for removal: 


1 Loosen the Allen screw on the collet clamp and 
rotate the cam and clamp assembly until it is 
free of the shaft. 


2. Cut the cable harness tie wraps to separate the 
cable from the rest of the harness. 


34 Remove the three Phillips screws securing the 
module to the main frame. 


4. Remove the connector at the end of the module 
cable located on the transport module. This will 


be P12 for the file side or P13 for the fixed side. 


De Perform the arm sense module adjustments in sub- 
section 14 after replacement is completed. 
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HEAD ASSEMBLY REPLACEMENT 


Read/Write head assemblies may be removed and replaced in 
the fieid by using the following procedure. 


CAUTION: SYSTEM POWER MUST BE TURNED OFF 
PRIOR TO DISCONNECTING OR CONNECTING 
THE HEAD ASSEMBLY. 


i Remove the head connectors from the data 
electronics module located at the rear of the 
machine using an appropriate size slot screw- 
driver. Do not use fingers for this purpose so 
that the possibility of damaging connector wires 
is eliminated. 


Zs Remove both pieces of head cover and remove the 
three large Allen screws fastening the head plate 
assembly to the deck. These screws are shown 
in the photograph of Figure 47, 


3% Since it is not desirable to replace the photosense 
assembly due to its cable dressing configuration, 
disconnect this subassembly from the baseplate by 
removing the two Phillips screws at the rear of the 
plate. 


4 : Remove head assembly. 


Ds Following the procedure in reverse, install the new 
head assembly. 


om Perform the tape tracking check described in Section 12.3. 
Ks Perform the data electronics alignments described in 
Section 16 for dual gap heads or Section 17 for single 
gap heads. 


REPLACING THE PHOTOSENSE UNIT 
The EOT/BOT photosense unit is a sealed component. If either 


lamp or photocell fails, the unit must be replaced in its entirety, 
as follows: 
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| HEAD ASSEMBLY 


Pigure 47. Head Assembly Removal 
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Perform step Z of paragraph 7. 

Remove both screws holding photosense unit to 
read/write head assembly base plate, and move 
it to rear of deck. Cut the cable harness so that 
this cable is free. Disconnect Pll connector, 


eee VS ee ie ee ee we er oe ee 


Replace photosense unit and reinstall read/write 
head assembiy. Adjust R215 as described in 
paragraph 15.1 to ensure proper operation of the 
photosense unit. 


CLEANING THE TAPE CLEANER 


* 


A jet of air directed into the perforations of the tape cleaner 
face will force the accumulation of particles through a vent 
hole provided on the back of the tape cleaner. 


1. 


2% 


5. 


Remove read/write head assembly covers (both sides). 


Shield read/write head by inserting a piece of paper 
or cloth between the tape cleaner and the head. 


Blow into the face of the cleaner. 
Clean the tape cleaner, magnetic head, and base 
plate according to regular maintenance instruc- 


tions (Section III). 


Replace head covers. 


If necessary, the tape cleaner can be removed from the head 
assembly so that a more forceful air jet can be applied. It is 
suggested, however, that frequent gentle cleaning is preferable 
to infrequent forceful cleaning. 


l. 


2. 


Remove read/write head assembly covers. 


Remove the screw holding the tape cleaner to the 
assembly base plate, and remove tape cleaner. 


Clean by forcing air through the face perforations. 
Replace tape cleaner and tighten screw. (Action of 
the roll pin in conjunction with the screw will correctly 


reposition the tape cleaner.) 


Replace head covers. 
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8. DECK OVERLAY REMOVAL 


Removal and replacement of many components requires the 
removal of the deck overlay. The following procedures must 
be followed: 


8.1 REMOVAL OF FIXED REEL 


1. For fixed reel hub assemblies whose configuration 
does not have three screws on the hub cover, in- 
sert a flat blade screwdriver behind the chamfered 
edge of the hub cover and pry it up; this releases 
the three spring clips holding the cover in place. 
(See Figure 48.) Remove the three screws holding 
the reel in place and remove the reel. 


2% For assemblies whose configuration have the three 
screws through the cover, ignore step 1 and remove 
these screws holding the reel in place. Remove reel. 
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CAUTION: Identify the top and bottom assemblies prior to removal 
in order to return them to their correct location upon re-assembly. 


i Remove each guide post by unscrewing two Phillips — 
screws accessible from the rear of the deck. Under 
no circumstances should the small set screw that 
holds the roller guide assembly be removed. Removal 
of this screw destroys an adjusted setting and 
necessitates laboratory or factory re-tracking. 


8.3 REMOVAL OF OVERLAY 


l. Remove covers from the read/write head assembly 
by pulling in the direction perpendicular to the head 
plate. 


2x Loosen, but do not remove, the four overlay screws 
accessible from the rear of the machine. These 
screws are shown marked by arrows in the photograph 
of Figure 49, 


> Support the overlay prior to total removal of the screws 
to eliminate the falling hence possible damage to it. 


4, Lift off overlay. 
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©} DECK OVERLAY MOUNTING SCREWS 


Deck Overlay Removal 


Figure 49, 
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9.2 


9.3 


CAPSTAN AND CAPSTAN MOTOR REPLACEMENT 
CAPSTAN ONLY 


The capstan can be removed and replaced by releasing the Allen 
screw on the top of the capstan motor shaft, hoiding the shaft 
by the flats provided. Note the orientation of the capstan before 
removing it, and ensure that it is repiaced in the same position. 
Capstan speed adjustments are specified in a later section. 


CAPSTAN DRIVE ASSEMBLY 


Replacement of the entire capstan drive assembly (capstan and 
capstan motor) should be done in accordance with the following 
procedure: 


1. Remove capstan (see 9.1). 


2. Remove motor and tachometer leads at terminal 
board at rear. 


3. Remove four screws holding motor to transport 
deck. 


4, Replace capstan drive assembly. 
-5, Replace capstan (see 9.1). 


6. Perform the adjustments for speed and start/ stop 
ramps as described in subsections 15.2.2 - 15.2.4. 


CALCULATING CAPSTAN SPEED ERROR © 


The 50/60 Hz strobe disc is inserted into each capstan. The inner 
strobe is for 60 Hz and is marked such. It is to be viewed with the 
corresponding AC light (such as fluorescent). The 50 Hz disc operates 
with a 100 Hz source whereas the 60 Hz disc requires 120 Hz source. 
The disc image will appear stationary at 12.5, 25 and 37.5 ips 
only. The error from nominal for the mentioned speeds is: 


where V is nominal speed in ips, and T is the time in seconds for the 
image to drift one revolution. If the error exceeds 1% re-adjust speed 
per section VI-15.2. 
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REEL MOTOR REPLACEMENT 


The preventive maintenance schedule (Table 5) suggests that 
reel motors be replaced after 10,000 hours of operation. Re- 
placement is as follows: 


ieee. 3 


2. 


a 


Remove overlay. 


Remove hub of motor to be replaced (two set screws). 
NOTE: if WCP fixture + P/N T-00002 is not available, 
measure and record the distance from the reference 
boss to the hub outer flange prior to removal. 


Remove motor leads at terminal board at rear. 
Remove four screws holding motor to transport deck. 
Screw new motor into place. 


Replace motor hub using reel hub alignment fixture, 
which sets the position of the outer flange to a 

distance 0.727 inch above the adjacent reference 

boss. If fixture is not available, re~position the 

hub to the distance measured in step 2. Tighten the two 
set screws against the flats on the motor shaft. 


Replace overlay. 


GUIDE ROLLER BEARING REPLACEMENT 


Roller guide bearings, with the exception of those on the file 
reel swing arm guide, which control tape motion to the head, 
can be replaced whithout destroying preset tracking adjustment 
if appropriate care is exercised. (See Figures 50-A & B.) 


1. 


Note the position of the guide roller with respect 

to its shaft. (The roller guide must be replaced with 
the same flange nearest the overlay panel that it. 
originally occupied.) 


Remove retaining ring at the shaft end and remove the 
guide roller. 


Insert new bearing(s). 
Replace guide roller. 


Replace retaining ring. 
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(A) Fixed Guide (B) Self Aligning Guide (C) Fixed Eccentric Guide 
200036 200217 200425 200810 
rs oe 
] Ring, Retaining Ext. 100132-001 
2 Washer, Shim - 200077-001 
3 Bearing, Roller 100006-001 
4 Drum 200023 
5 Spring 200156 
6 Shaft 200037 
7 Ring, Retaining Ext, 100132-002 
8 Washer, Shim | 200077-003 
9 Bearing, Roller 100006-002 
10 Drum 200419 
11 Sleeve, Pin Retaining 200423 
12 Sleeve, Bearing 200420 
13 Pin 200422 
14 Spring 200421 
15 Shaft { 200418 
16 Screw, Button Hd 2-56 x 3/16 100039-903 
17 Washer, Belleville ; 100256 
18 Sleeve, Bearing | 200752 
19 Shaft 200766 


Figure 50. Guide Bearing Replacement 
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12.1 


12.1.1 


Replacement of the file reel swing arm roller guide bearings 
requires that the guide be re-set as described in paragraph 12.1.1. 
The bearings are changed by removing the locking screw and 
withdrawing the eccentric guide assembly from the shaft. 

(See Figure 50-C.) 


TAPE TRACKING ALIGNMENT 


Tape tracking is the mechanical adjustment of elements in the 
tape path which contribute to the static and dynamic skew of the 
tape over the read/write head. Also the proper alignment of the 
tape edges between the file and fixed reels consistent with 
proper tape handling (i.e., without damaging the tape.) If re- 
tracking is found to be required, it is necessary to afterwards 
re-check the Read Stack Azimuth alignment per the procedure 
described in sections 16.7 or 17.4. 


Forward tape tracking is controlled by guiding elements between 
the file reel and the capstan. Reverse tape tracking is controlled 
by guiding elements between the fixed reel and the capstan (see 
Figure 51). 


The following tracking procedure assumes that there is no gross 
misalignment of guiding elements which would cause tape edge 
damage. Initially all roller guides are set such that the inner 
guiding edge is .837 inch from the transport component mounting 
surface. 


FORWARD TAPE TRACKING 


File Reel Swing Arm Roller Guide 


Basic mechanical alignment of this guide is simplified through 
the use of a special tool, WCP # T-00010, the use of which 
is illustrated in Figure 52. Alignment is as follows: 


1 Remove the overlay (see subsection 8 for procedure). 

2. Fasten the alignment tool to the head guides making 
sure the outer surface of the tool is against the fixed 
guide outer edges, with ail shims removed from head guides. 

3. - Adjust the position of the swing arm at the supporting 


shaft (#8 screw) such that the roller guide trough mates 
with the alignment tool. 
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FILE REEL SWING ARM 
ROLLER GUIDE 
FILE REEL FIXED 


FILE REEL 


(A) 


READ HEAD ——— 


FIXED 
HEAD GUIDE -—— 
(B) 


FIXED REEL 
FIXED REEL SWING ARM 
ROLLER GUIDE 
FIXEO REEL FIXED 


ROLLER GUIDE 
| REVERSE TRACKING 
ROLLER GUIDE 
CAPSTAN 


Figure 51. Tape Guide Diagram 
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12.1.2 


12.2 


12.2.1 


4, Adjust the tilt of the roller guide such that the 
width of the drum is parallel to the alignment 
tool. This is accomplished by slackening the 
roller guide locking screw 1/2 turn and rotating 
the eccentric guide by means of the hexagon. 
(See Figure 53.) For the purpose of this adjust- 


ment the drum should ha presented ta tha aliaqnm 


tool by pressing against the roller guide as this 
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5. Shims should be replaced as required under 
Paragraph 16.7 or 17.4. 


File Reel Fixed Roller Guide 


This guide must be aligned to the swing arm roller guide. This 
may be done visually by rotating the file reel counterclockwise 
against the servo, using old tape, under tape tension, until the 
file reel swing arm reaches a point where the tape disengages the 
file reel fixed roller guide (see Figure 54). At this point any mis- 
alignment between the rollers is seen as a curling or scuffing of 


' the tape edge against one of the file reel fixed guide flanges. 


This may be corrected by adjusting the file reel fixed guide, using 
the screw at the side of the guide support for this purpose, 


REVERSE TAPE TRACKING 


Reverse Tracking Roller Guide 


1s Remove the reverse tracking roller guide by means 
of the screw at the side of the guide support. 


ae Run the tape forward and observe the lateral position 
of the tape on the capstan. Now run in reverse and 
see that there is no "tape walk". 


ce If this condition is observed, adjust the position of 
the fixed reel swing arm at its pivot #8 screw) and 
align the adjacent fixed roller guide to the swing arm 
roller guide. The procedure is the same as that for 
the file reel fixed guide. Capstan "tape walk" between 
forward and reverse should not be greater than .01 inch 
with the reverse tracking guide removed. 


4. Replace the reverse tracking guide and adjust the 
forward/reverse "tape walk" as close to zero as 
possible by means of this guide only. 


5% Now that all the alignments are complete, check the 
results by following the procedure in the next section. 
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Figure 53. Tilt Adjustment - File Reel Arm Guide 
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FILE REEL FIXED 
ROLLER GUIDE 
FILE REEL SWING ARM _ | 
ROLLER GUIDE ~— \ 
FIXE | 
HEAD i 
(A) 
OBSERVE TAPE AS IT 
ENTERS FIXED GUIDE 


TROUGH FOR SCUFFING 
OF EDGES. 


FILE REEL FIXED 
ROLLER GUIDE (REF) 


FILE REEL SWING NG 
ROLLER GUIDE (REF) 


Figure 54, File Reel Fixed Guide Adjustment 
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12.3 CHECKING TAPE TRACKING 


This procedure provides an electrical check to verify that tape 

is tracking in the reverse direction within acceptable limits with 
respect to the forward direction. The procedure compares the 
time displacements of the analog signal peaks of the two outside 
channels while running tape forward with the time displacement of 
those peaks while running tape in reverse. If the transport is 
perfectly tracked, the time displacements in both directions will 
be the same, but the phase relationship between the two peaks 
will be opposite. Since the accuracy of tape tracking is directly 
dependent upon mechanical alignments and mechanical tolerance 
build-ups, perfect tracking is usually not achieved; however, 
limits are established that will guarantee reliable operation in 
both directions. 


Equipment required includes an oscilloscope, a dual trace plug- 
in, and three 10X probes (see Table 4); also required is a scratch- 
pad tape having all ones recorded on the outside channels. 
Procedural steps are as follows: 


1, Scope controls: | 
a) Mode--Chop, AC. 


b) Sensitivity--as required to get good resolution 
of the peak time displacement. 


c) Trigger--External (+), AC, trigger mode. 
d) Sweeptime--5 psec/cm. 


Ze Place Channel 1 scope probe and trigger probe on the 
test point corresponding to the head edge track located 
closest to the transport. This test point is 602 for 
nine-channel systems and 102 for seven-channel systems. 


3. Place Channel 2 probe on the test point corresponding 
to the channel farthest from the transport. This test 
point is 702 for nine-channel systems and 902 for seven- 
channel systems. 


4. Load the scratch-pad tape and run tape in the forward 
| direction under manual control. Record Ty (usec). Run 
tape in the reverse direction and record To. (See Figure 55). 
Since the read head azimuth angle can be in either 
direction, the actual phase relation between the reference 
channel and the other outside channel may be opposite to 
that depicted in Figure 55, 
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oe The value of T, should be related to T, by the 
following equation: 


where V represents the transport speed. If this 


=~ 


condition is not met, then either there is tape walk 
on the capstan, or the file reel swing arm guide is 
improperly set. Retrack the unit per the procedure 
described in subsection 12.1 and 12.2 
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Figure 55. Checking Tape Tracking, Desired Waveform 


REGULATED POWER SUPPLY ADJUSTMENTS 


Three potentiometer adjustments are required to adjust the power 
supply regulators to the proper operating voltage levels. These 
potentiometers are located on the regulator subassembly module 
(See Figure B6). A voltmeter having an accuracy of at least 2 per 
cent should be used to make the adjustments. Each adjustment 
should be made according to the following table: 


Adjust By f Connect Meter 
Voltage Potentiometer Between 
To: Test Points 


+ 5 Voits TP1(+) & TP4(-) 


+12 Volts 1 TP2(+) & TP4(-) 


-12 Volts TP3(-) & TP4(+) 
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14.1 


14.2 


ARM SENSE MODULE ADJUSTMENTS 


Correct adjustment of the arm sense module position, cam position, 
and two potentiometers is necessary to ensure the correct operation 
of each servo swing arm. The adjustments must be made in the 
order in which they are specified below. (Either arm may be ad- 
justed first.) 


The power must be ON and the transport must be RESET at the 
control panel before starting the adjustment procedure. No tape 
should be loaded on the machine. 


FIXED REEL ADJUSTMENTS 


1. Mechanically position the swing arm in the center 

| of its normal operating arc and verify that the center 
of the cam arc lines up with the photocell and lamp 
housing. If the cam is improperly positioned, re- 
position cam as specified in subsection 6.. 


2. Connect a voltmeter between test point 424 and 
ground on the transport board. (See Figure B24,) 


as Loosen the three screws that secure the arm sense 
module to the main frame and adjust the position of 
the module on the slotted holes until the voltmeter 
reads 0 +0.2 volts. Tighten the three mounting screws 
locking the assembly in place. 


4, Adjust the fixed reel servo gain potentiometer R462 and 
the swing arm position potentiometer R465 as outlined 
in subsection 15.3. 


FILE REEL ADJUSTMENTS 
1 Perform Step 1 in 14.1 above. 


Zs Connect a voltmeter between test point 425 and ground 
on the transport board. (See Figure B24,) 


Ss Perform Step 3 in 14.1 above. 
4. Adjust the file reel servo gain potentiometer R503 and 


the swing arm position potentiometer R508 as outlined 
in subsection 15.3. 
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TRANSPORT MODULE ADJUSTMENTS 


EOT/BOT PHOTOSENSE ADJUSTMENT 


1. Connect a voltmeter between test point 20i 
and ground. (Reference Figure B24.) 


2. Adjust potentiometer R215 so that the voltmeter 
reads 0.0V + 0.15V while tape is loaded on the 
transport but neither photosense tab is being sensed. 


CAPSTAN SERVO ADJUSTMENT 


Five adjustments are required to ensure correct operation 
of the capstan drive. The order in which these adjustments 
are given below must be carefully followed since there is 
interrelationship between some adjustments. Adjustments 
should be performed with tape loaded on the transport. 

Ramp adjustments require that the transport be under 
program control so that the tape repeatedly starts and 
stops. (See Figure B24 for potentiometer and test point 
locations. ) 


Offset 


1. Press RESET pushbutton. 


2. Connect a voltmeter between test point 408 and 
ground. 


3. Adjust potentiometer R438 for zero volts, +100 mv. 


Forward Motor Speed 


The strobe disc is mounted on the front of the capstan and 
has two patterns. The inner pattern is used for 60 Hz 
units and the outer pattern is used for 50 Hz units. 


1. For standard speed units (see VI-9.3) containing a 
strobe disc, while running the unit in the forward 
direction under manual control, adjust R415 until 
the strobe pattern appears stationary. 


2. For all other speed units, using an IBM skew tape, 
adjust the potentiometer for a pulse repetition 
period shown below. This will be observed at TP3 
(D/G module) or TP5 (S/G module). 


p = 1250 
iS) 
where S is machine speed. 


usec 
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15.2.3 


15.2.4 


Reverse Motor Speed 


1. Repeat the procedure of step 1 (Sec. 15.2.2) 
while running in reverse using potentiometer R411. 


2. Duplicate the procedure of step 2 (Sec. 15.2.2) 
while running in reverse using potentiometer R411. 


Start/Stop Ramp Time 


The start/stop ramp times can be properly adjusted only 
after the forward-reverse speeds have been set up. Only 
the forward and reverse stop ramps will be adjusted since 
adjusting the stop ramp for one direction also adjusts the 
start ramp for the opposite direction. The ramps will be 
observed at the capstan tachometer output. 


Forward Stop Ramp Time: 
1. Initiate a start/stop forward motion program. 


2. Trigger oscilloscope sweep on external negative 
at the Motion test point 204 and cbhserve tach 
Signal of TP406. In order to maintain a clean 
tach signal, pick up scope probe. ground on TP403. 
Use sufficient vertical sensitivity on scope to 
cleanly measure where the signal reaches the 
zero axis. 


3. Adjust potentiometer R423 so that the time for the 
tach signal to reach zero output is as follows: 


T = “s milliseconds 


where T is the stop ramp in milliseconds and S is 
the operating speed of the transport in ips (see 
Figure 56). For example, a 25 ips transport would 
have a stop ramp time as follows: 


7 = 340 
25 


= 13.5 milliseconds 
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Figure 56. Stop Ramp Time 


Reverse Stop Ramp Time: 
1. Initiate a start/stop reverse motion program. 


2 Using the same procedure as outlined in step 2 of the 
Porward Stop Ramp Time paragraph above, adjust 
potentiometer R426 for the same stop ramp time estab- 
lished in step 3 of the procedure. 


15.3 REEL SERVO ADJUSTMENTS 
Two potentiometer adjustments are required in each reel servo to 
provide proper servo gain and swing arm operating position. These 


adjustments vary depending upon the transport operating speed 
and are specified below. 
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15.3.1 Gain 


i Mark off four inches of arc along the path traveled 
by the swing arm tip. 


Zz. Connect an oscilloscope to the servo amplifier 
output test point 418 for file reel or test point 
410 for the fixed reel. (Reference Figure B24.) 


3. With tape loaded and holding tension, move the 
tip of the swing arm back and forth between the 
end points of the four-inch arc marked off in 
step 1. (This can be most easily accomplished. 
by moving the reel back and forth by hand rather 
than the swing arm.) 


4. Adjust the gain potentiometer so that the four-inch 
arm movement in step 3 produces a total voltage 
change on the oscilloscope as specified below. 
Potentiometer R503 adjusts the file reel servo gain 
and R462 the fixed reel servo gain. 


a) For 45 ips machines adjust for a total 
voltage change of 6.0 volts. 


b) For 37.5 ips machines adjust for a total 
voltage change of 5.0 volts. 


c) For 25 ips and slower machines adjust for 
a total voltage change of 3.5 volts. 


15.3.2 Swing Arm Position 


The swing arm position must be adjusted with tape loaded and 
the machine operating at the proper speed. Both file and fixed 
reel arm positions must be adjusted with minimum pack (less 
than 1/16-inch of tape on reels). The file reel arm position is 
adjusted by potentiometer R508 while running forward and the 
fixed reel arm position is adjusted by R465 while running in 
reverse. The correct operating arm positions for each speed 
machine is as follows: 
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45 and 37.5 ips machines should have the swing 
arm adjusted so that the center of the outermost 
roller guide on the swing arm is 3/16 of an inch 
above (measured vertically) the top edge of the 
fixed roller guide support bracket. . 


25 ips and slower machines should have the swing 

arm position adjusted according to the table below. 

The distances given in the table are measured vertically 
from the center of the swing arm roller guide to the top 
edge of the fixed roller guide support bracket. 


Machine Swing Arm Position Above 
Speed Fixed Guide Bracket 


25 ips 1/2 inch 


1.0 inch 


18.75 ips 


12.5 ips 1-1/2 inches 


1-1/2 inches 


10 ips 
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16.1 ADJUSTMENT SEQUENCE 
All alignments are made at the factory prior to shipment of equip- 
ment. Verify alignments if either subassembly has been replaced, 
or if data electronics or heads seem to malfunction. Before per- 
forming the adjustments, verify that the scope probes, plug-in 
unit, and time base are calibrated. 
All potentiometer and test point locations are identified by a silk- 
screened designator adjacent to the component on the module. (See 
FigureB32 for the physical board location of test points and adjustments.) 
WARNING: SYSTEM POWER MUST BE TURNED OFF 
BEFORE DISCONNECTING OR CONNECTING 


EITHER THE DATA ELECTRONICS MODULE 
OR THE HEAD ASSEMBLY. 


Tape transport and power supply adjustments must be verified before - 
performing the data electronics adjustments. Because of the inter- 
relationship among the circuits, the adjustments must be made in 
the following sequence: 

Fz Phase splitter quiescent level adjustment 

2. Read amplifier gain adjustment 

3% Crossfeed shield 

4. Read strobe delay adjustment 

ee Read stack azimuth measurement and correction 

6. Write stack deskew 

a) Read stack profile measurement 


b) Write deskew single-shot adjustment 


7. Verification--staircase measurement. 
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16.3 


PHASE SPLITTER QUIESCENT LEVEL — 


The following prescribes the adjustment procedure for nine-channel 
tape transports. The levels at test points 202 and 302 need not be 
correct for seven-channel systems, 


= 


1. 


5. 


Saope controis: 

a) Mode--Channel 1; DC. 

b) Sensitivity--0.05 V/cm. 

c) Trigger--Internal, automatic stability. 
Connect Channel 1 probe to test point 102. 


Without running tape, adjust potentiometer R27 until 
+ 1.0 VDC is observed at test point 102. 


Scan test points 202 to 902 to ensure that the quiescent 
point of all the phase splitters falls within +1.0 + 0.3 VDC. 


If this condition cannot be attained, readjust R27 until the 
condition is satisfied. 


READ AMPLIFIER GAIN 


The following prescribes the adjustment procedure for nine-channel 
tape transports. For seven-channel systems, set R218 and R318 fully 
counterclockwise. 


1. 


Scope controls: 
a) Mode--Channel 1; AC. 
b) Sensitivity--0.2 V/cm. 


c) Trigger--Internal, automatic stability. 
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du 

set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channeis. 


ah 


Bes Connect Channel 1 scope probe to test point 102 and run 
tape forward. Adjust R118 so that the analog signal has 
a 12-volt peak to peak amplitude. (See Figure 57.) 


4. Repeat for all channels. See Table 6 for correct 
potentiometers and test points. 
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Figure 57, Read Amplifier Gain Adjustment, Dual Gap Systems 
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Table 6. Data Electronics Adjustment Points - Dual Gap Systems 


Alignment Section 


Channel | — Read Amp Gain Write Deskew Comments 


TP-102 R-104 
‘TP-202 


Not used in 
7-Channel systems. | 


TP-302 Not used in 


7-Channel systems. 


2 TP-LO2 R-418 TP-LO3 R-Lok 

TP-502 | R-518 TP-503 R-50h 
k TP..602 R-618 -TP-603 R-604 
5 TP-702 R-718 TP-703 R~704. 
6 TP.802 2-518 TP-803 R-80), 
? TP.902 R=918 { MD_AN2 i p_aNn) 


CROSSFEED SHIELD 


This is a mechanical alignment on the head gate assembly necessary 
to minimize the write-to-read crossfeed signal. If the complete head 
assembly has been replaced, proceed starting with Step 1. If only 
the crossfeed shield has been replaced, or if only a check is being 
performed, skip Step 1. 


1G Turn all write deskew single-shot potentiometers 
(R104 to R904) so that all nine head drivers switch 
simultaneously. This can be observed by scoping 
test points 101 to 901. 


rae Place Channel 1 scope probe on test point 602 and 
Channel 2 scope probe on test point 702. If this is 
a seven-channel system, place Channel 1 scope probe 
on 102 and Channel 2 scope probe on 902. With scope 
plug-in mode on alternate, set both scope channel 
_ vertical gains to 0.01 V/cm. 


3. Remove tape from capstan so that the tape will not 
move when a run command is given. This is to be 
done by threading the tape, such as to wrap the guide 
adjacent to the capstan, onto the fixed reel swing arm, 
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4. Set the tape controller unit for a.continuous write 
mode, all ones on all channels. Run transport and 
observe crossfeed on the two edge channels. If the 
peak to peak amplitude of the crossfeed is less than 
the following, no adjustment is required. 


Null Voltage (MV - P-P) Speed (IPS) 


750 10 

600 12.5 

500 18.75 

400 25 and above 


See Figure 59 for typical head gate wave forms. 


5. If the amplitude is greater than the voltage resulting 
from the table in item 4, loosen the two head gate 
screws and reposition the gate by moving it in the 
plane shown in Figure 58 until a null voltage is reached. 
The edge of the ferrite should be approximately opposite 
the Write gap. Be sure that the shield housing is resting 
on the head block at front and back. 


16.5 _ READ STROBE DELAY 
i Scope controls: 
a) Mode--Channel 1, DC. 


b) Sensitivity--0.1 V/cm. 


c) Trigger--Internal (+) trigger mode. 
2. Connect Channel 1 scope probe to test point 3. 
a Verify that the transport is selected for high 


density operation and write all ones as des- 
cribed in paragraph 16.4, step 2. 


4. A positive pulse will be observed at test point 3. 
See Figure 60. Adjust R49 for a pulse width of 
approximately one-half frame time. At 25 ips this 
should be 25 nsec. A frame time is defined 
as_1_, where V is the transport velocity 


and-D is the operating data density. 
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Figure 58. Head Gate Adjustment, Dual Gap Systems 
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Pigure 59. Head Gate Adjustment Waveforms, Dual Gap Systems 
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Figure 60. Read Strobe Delay Adjustment, Dual Gap Systems 


READ STACK AZIMUTH MEASUREMENT AND CORRECTION | 


This adjustment is required only when the read/write head assem! 
has been replaced. Its purpose is to ensure that the read stack ] 
perpendicular to the tape path. This is a mechanical adjustment 
and is accomplished by shimming either (but only one) of the two 
guides mounted on the head assembly base plate. The shims are 
mounted by removing the guide, inserting a shim on the guide sh 
and re-assembling the guide on the base plate. The shims are 0 
inch thick and one shim will correct for 15 micro-inches of skew 


Ls Scope controls: 
a) Mode--Chop. 
b) Sensitivity--0.2 V/cm, DC, both channels, 
c) Trigger--External (+) AC trigger mode. 
d) Sweeptime--Sufficient resolution so that the 


positive-going edges of each trace can be 
accurately measured. 
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2 Place Channel 1 scope probe and trigger probe on the test 
point corresponding to the head edge track located closest 
to the transport. This test point is 603 for nine-channel 
systems and 103 for seven-channel systems. 


36 Place Channel 2 probe on the test point corresponding to 
the channel farthest from the transport. This test point 
is 703 for nine-channel systems and 903 for seven-channel 
systems, 


4. Load a master skew alignment tape, making sure that the 
write enable ring is removed. Place the tape controller 
unit in a read mode and observe the time displacement 
between leading edges (see Figure 61). If the time dis- 


: ; placement corresponds to a distance less than 25 micro-7%" __! 
Enns. TE Sey" inches (1 usec at 25 ips), no shimming is required: 
Pie. Wise Distance Sey a paper (ips) X iis (usec). ee Sicitees 


_ . If the time displacement eoueesonds to a distance geet 


pe: £ 
than 25 micro ‘inches, the guide on the file reel side of 


the head assembly must be “aniamed: The number of shims 
can be calculated as follows, where N represents the 
number of shims: 


N= (Tape Speed) (Time) 
15 
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Figure 61, Head Stack Shimming, Dual Gap Systems 
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16.7.1 


Number of 


Time Displacement for Speed Indicated (usec) 


12.5 ips 


Shims 


1 0.7-1.8 |0.4-0.910.3-0.6 |0.2-0.5 
2 | 1.9 - 3.0 Bieeeee 0.7-1.0 |0.6-0.9 
3 3.1 - 4.2 ae ney ie | 
4 | 4.3 -5.4 | 2.2-2.7]1.5-1.8 {1.3-1.5 
5 5.5-6.6 | 2.8-3.311.9-2.2 |1.6-1.8 | 
6 1 6.7-7.8 |3.4-3.912.3-2.6 $1.9-2.2 I 
7 7.9-9.0 | 4.0-4.5]2.7-3.0 |2.3-2.5 
8 9.1 4.6-5.1]3.1-3.4 | 2.6 - 2.8 


i 
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Shim Table for Standard Tape Speeds 


Ds If the leading edge of the trace being triggered is 
seen but not that of the other channel, place the 
scope trigger probe on the opposite channel and 
observe the time displacement between pulse leading 
edges. In this case, the tape guide on the capstan 
side of the head assembly must be shimmed according 
to the instructions in step 4. 


6. After the guide is shimmed, verify that the time 
displacement between the outside channels corres- 
ponds to a distance less than 25 microinches. 


Ts Measure and record the static data staircase using 
the master skew tape utilizing the method described 
in subsection 16.8. This data will later be used to 
compare with the results of that section. 


WRITE STACK DESKEW 

The method used to ensure proper Write head deskewing is first to 
plot the read stack gap scatter in the forward direction, referencing 
each track to the leading track, and using an IBM Master Skew Tape. 
Then the gap scatter plot is duplicated while writing all ones on . 
a scratch-pad tape by adjusting the potentiometers of the Write 
Deskew single shots. 


Read Head Stack Profile 
The method used to measure and record the gap scatter is first to 


locate the leading track and then to measure the time displacement 
of each of the other tracks with respect to this track. 
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16.7.1.1 


How to Locate the Leading-Track: 


The. leading track will be located by comparing all the tracks 

to each other in the method described below. The digital data 
compared, will be only that which corresponds to the negative 
peaks of the analog signals observed at TP102 - TP902. By 
taking this precaution, error due to the effect of the pulse pairing 
phenomenon is eliminated. 


1, 


Scope Controls 


- a) Mode--Chop 


b) Sensitivity--0.2 V/cm, DC, both channels 


c) Trigger--External (+) AC mode connected to 
CH1 Trigger out jack. 


Using the IBM Skew Tape, run the transport in the 
forward direction in the ON-LINE mode. 


Oat Mie ee! 1 me oT 
WSL WLlQLici &£ Scop 


Li ne 
probe on TP102. Set the scope sweeptime at 1 »sec/cm. 
One of the patterns shown in Figure 62 will be observed 
on the screen: 


.~ 


; B C 
Figure 62. Triggering Method 


If the display of Figure 62-A is observed, proceed to 

step 5, since this indicates that correct triggering of 

alternate bits generated by the negative analog signal 
peaks has been achieved. 


a) If the display of Figure 62-B is observed, 
triggering is on alternate bits but created 
by the wrong polarity analog signal peak. 
To correct the triggering, lift and re-apply 
Channel 1 probe to TP103. Normally, after 
one or two tries, triggering will switch to 
the correct polarity. 
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If the display of Figure 62-C is observed, 
triggering again is incorrect because it is 
occurring on every bit. To correct this 
condition, change to a faster or slower scope 
sweep speed. 


Acs 


Cc) Once the display of Figure 62-A is obtained, 
do not change the sweep speed for the re- 


em, « Tl mee he 


mainder of the procedure. If greater sweep . 
speed resolution is required, use the Horizontal 
Magnifier. Correct triggering will be main- 
tained as long as the trigger probe is not moved 
to another point or if the tape does not change 
direction. 


Move Channel 2 probe to TP203. 


a) If it is observed that the positive going pulse of 
TP203 follows the trigger pulse, move Channel 2 
probe to TP303 since TP103 is the leading of the 
two tracks, and it is required to maintain the 
Channel 1] probe on the leading track. Repeat 
the process until the signal on Channel 2 is not 
observed. 


b) If the signal on TP203 is not observed on the 
screen, it is the leading track. Move Channel 1 
probe to TP203. Since the trigger probe has now 
changed location, verify that triggering is still 
correct, following the method described in step 4 
by observing TP102 with Channel 2. Move Channel 
2 to TP303. 


Repeat the process described in step 5 until all the tracks 
have been scanned, making sure correct triggering is 
maintained every time the Channel 1 probe is moved to 
the newly-found leading track. 


To verify that the leading track has truly been located, 
keep the Channel 1 probe fixed on that track and scan 
the remainder of the tracks with Channel 2 probe. The 
leading edge of the positive pulse will be observed at 
all of the test points. 
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16.7.1.2 


16.7.2 


16.8 


Profile Plot: 


Keeping Channel 1 probe on the Read register test point 
corresponding to the leading track, use Channel 2 probe 
on TP103 through TP903. Record the time displacement 
between the leading edges of both pulses for each track, 
making sure that the proper triggering method is used. 


Write Single-Shot Deskew 


This adjustment is performed while the transport is loaded with a 


aan 


scratch tape for writing ail ones on ail tracks at 800 cpi. 


i 


2. 


While running the transport continuously, display 

the reference track on Channel 1 and the test track 
using Channel 2 of the scope. Set the reference 
track potentiometer to approximately one-third turn 
from the counterclockwise position. Adjust the 
corresponding write deskew potentiometer so that 

the read profile of paragraph 16.7.1.2 is duplicated, 
making sure that the proper triggering method is used. 


Repeat for all tracks. See Table 6 for correct test 
point and potentiometer. 


VERIFICATION--STAIRCASE MEASUREMENT | 


A quick verification of all the foregoing adjustments can be made 
by checking the width of the data staircase when the transport is 
running in the forward direction. 


i 


Scope controls: 

a) Mode--Channel 1, DC. 

b) Sensitivity--0.1 V/ cm, 

c) Trigger-~External (+) AC, Trigger mode, 


Connect scope trigger probe to test point 3 and 
Channel 1 probe to test point 2. 
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While writing continuous ones, the waveform 
should resemble that shown in Figure 63. Time T 
should approximate the results of subsection 16.6, 
step 7 and should not exceed: 


face e5aes usec (T<4ysec at 25 ips) 
Time T shall not include the effects of dynamic skew. 


If this condition is not met, repeat the procedures 
specified in paragraphs 16.6 through 16.7. 
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DYNAMIC SKEW EFFECTS 
( EXAGGERATED FOR ILLUSTRATION ) 


Figure 63. Staircase.Waveform, Dual Gap Systems 
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17. DATA ELECTRONICS SINGLE GAP SYSTEMS ADJUSTMENTS 
71 ADJUSTMENT SEQUENCE 


All alignments are made at the factory prior to shipment of equipment. 
Verify alignments if either subassembly has been replaced, or if data 
electronics or heads seem to malfunction. Before performing the 
adjustments, verify that the scope probes, plug-in unit, and time 
base are calibrated. 


All potentiometer and test point locations are identified on the module 
by a silk-screened designator adjacent to the component. See 

Figure B29for the location of test points and adjustments on the 
module. 


WARNING: SYSTEM POWER MUST BE TURNED OFF 
BEFORE DISCONNECTING OR CONNECTING 
EITHER THE DATA ELECTRONICS MODULE | 
OR THE HEAD ASSEMBLY. 


ustments must be verified before 


and power supply adj u eririe O 


per Horning the data electronics adjustments. Because of the inter- 
relationship among the circuits, the adjustments must be made in 
the following sequence: 

1. Read amplifier gain adjustment 

2% Read strobe delay adjustment 


Ss Read stack azimuth measurement and correction 


4. Verification--staircase measurement. 
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READ AMPLIFIER GAIN 


The following prescribes the adjustment procedure for nine-channel 
tape transports. For seven-channel systems, Set R211 and R311 
fully counterclockwise. 


1. 


Scope controls: 
a) Mode--Channel 1; AC 
b) Sensitivity--0.2 V/cm. 


c) Trigger--internal, automatic stability. 


NOTE: BE CAREFUL TO USE A STANDARD LEVEL 
OUTPUT TAPE FOR THE READ AMPLIFIER GAIN 
ADJUSTMENT. 


Load standard level output tape on the transport and 
set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channels. 


Rewind and then run forward in a Read mode. 

Connect Channel 1 scope probe to test point 103 and 
run tape forward. Adjust R111 so that the analog signal 
has a 12-volt peak to peak amplitude. (See Figure 64.) 


Repeat for all channels, See Table 7 for correct 
potentiometers and test points. 
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Figure 64. Read Amplifier Gain Adjustment, Single Gap System 


Table 7. Data Electronics Adjustment Points - Single Gap System 


Alignment Section 
Read Amp Gain 


TP+103 


TP=-203 R-211 Not used in 
7-channel systems 
TP-303 R=311 Not used in 


7-channel systems 


TP-403 
TP-503 
TP-603 
) TP-703 
6 TP-803 


TP-903 
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17.3’ READ STROBE DELAY 
& t 
i ] ts Scope controls: 
S U a) Mode--Channel 1, DC. 
Bris tag. 
ac) 


b) Sensitivity--0.1 V/cm. 


oe DRame Te — pste/ oir c) Trigger--Internal (+) trigger mode. 
S = ThS 
pz BVie 2. Connect Channel 1 scope probe to test point 5. 


P = OU reo Bn CRY we 
eae 15M eee ¥ Verify that the transport is selected for high 
* density operation and read all ones. 


- os “4, A positive pulse will be observed at test point o% 
\x _é (See Figure 65.) Adjust R28 for a pulse width of 
Wal approximately one-half frame time. At 25 ips this 


a 
on uf a aygShould be 25 usec, at 37.5 ips, 17 usec, and at 
rouk eg BY re * "“'T"45 ips, 1@usec. A frame time is defined asl ere 
wep Kl eee oe _ ; : —_ AG - 23 
wiere V is tne transport veiocity and D 
BO Pe is the operating data density. 
iy yy oe cal 
be few 
6 mh doy He 


25 USEC AT TPS5 J 
@ 25 IPS 


Figure 65. Read Strobe Delay Adjustment, Single Gap Systems 


VI - 50 


17.4 


HEAD STACK AZIMUTH MEASUREMENT AND CORRECTION 


This adjustment is required only when the read/write head assembly 
has been replaced. Its purpose is to ensure that the stack is per- 
pendicular to the tape path. This is a mechanical adjustment and 
is accomplished by shimming either (but only one) of the two guides 
mounted on the head assembly base plate. The shims are mounted 
by removing the guide, inserting a shim on the guide shaft, and re- 
assembling the guide on the base plate. The shims are 0.0002 inch 
thick and one shim will correct for 15 microinches of skew. 


1. 


Scope controls: 

a) Mode--Chop. 

b) Sensitivity--0.2 v/ cm, DC, both channels. 
c) Trigger--External (+) AC trigger mode. 


d) Sweeptime--Sufficient resolution so that 
the positive-going edges of each trace can 
be accurately measured. 


Place Channel 1 scope probe and trigger probe on the 
test point corresponding to the head edge track located 
closest to the transport. This test point is 605 for 
nine-channel systems and 105 for seven-channel systems. 


Ald 
Place Channel 2 probe on the test point corresponding to 


the channel farthest from the transport. This test point 
is 705 for nine-channel systems and 905 for seven- 
channel systems. 


Load a master skew alignment tape, making sure that the 
write enable ring is removed. Place the tape controller 
unit in a read mode and observe the time displacement 
between leading edges. (See Figure 66.) If the time 
displacement corresponds to a distance less than 25 
microinches, no shimming is required. 


Distance ( winch) = Velocity (ips) X Time (usec.) 
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T TIME DISPLACEMENT (usec) BETWEEN 
OUTSIDE CHANNELS 


Figure 66. Head Stack Shimming, Single Gap System 
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Number of 
Shims 


1 
2 
3 
4 
5 
6 
7 
8 


If the time displacement corresponds to a distance greater 
than 25 microinches, the guide on the file reel side of 

the head assembly must be shimmed. The number of shims 
can be calculated as follows, where N represents the 
number of shims: 


N= (Tape Speed) (Time) 
15 


Time Displacement for Speed Indicated ( (usec) 


12.5 ips 25 ips 37.5 ips 45 ips 
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If the leading edge of the trace being triggered is seen 
but not that of the other channel, place the scope trigger 
probe on the opposite channel and observe the time dis- 
placement between pulse leading edges. In this case, 
the tape guide on the capstan side of the head assembly 


must be shimmed according to the instructions in step 4. 


After the guide is shimmed, verify that the time dis- 
placement between the outside channels corresponds 
to a distance less than 25 microinches. 


VERIFICATION--STAIRCASE MEASUREMENT 


A quick verification of all the foregoing adjustments can be made by 
checking the width of the data staircase when the transport is running 
in the forward direction. 


We 


Scope controls: 


a) Mode--Channel 1, DC. 
b) Sensitivity--0.1 V/cm. 
c) Trigger--External (+) AC, trigger mode. 
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oe Connect scope trigger probe to test point 5 and 
Channel 1 probe to test point 6. 


3% While reading continuous ones that have just been 
recorded, the waveform should resemble that shown 
in Figure 67. Time T should not exceed: 


100 psec. (T<4 usec at 25 ips) 
Tape Speed 


Time T shall not include the effects of dynamic skew. 


4 If this condition is not met, repeat tl 


1e procedures 


COCR 


Pt i | AW 
Seite we 


NV SKEW EFFECTS 


( EXAGGERATED FOR ILLUSTRATION ) 


Figure 67. Staircase Waveform, Single Gap Systems 
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18.0 


TROUBLESHOOTING 


The following System Troubleshooting Chart provides a means 
of isoiating fauits by citing symptoms, providing probabie 
causes and remedies and referencing descriptive sections with- 
in the text. This chart in generai must be used in conjunction 
with applicable schematics, assembly drawings and wiring 
diagrams. Refer to the system photographs in Figure 68 and 
Figure 69 to help locate the various subassemblies, 
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Symptom 


Power indicator light does 
not work when switch is 
pressed on front panel. 


When the LOAD button 


is pressed swing arms 
do not move. 


TROUBLES HOOTING GUIDE 


Probable Cause 


-§$1 power switch in OFF 


position. 


+5 volts missing. 


CBl1 Thermo breaker open. 


Power Indicator Lamp burnt 
out. 


No AC voltage to transport. 


Electro-mechanical retract 
assembly not working. 


+13V unregulated is 
missing. 


P19 connector not seated. 


K1 relay coil open. 


Remedy 


Switch S1 to ON position 
located by AC cord input. 


(Sheck +5 volts at TPl on 
regulator circuit board which 
is mounted.on the power supply. 


Push in thermo breaker button 
located by AC cord input. 


(Sheck the two outside terminals 
for lamp continuity. You can pull 
the switch out from the front. 


Check outlet with voltmeter for 
the proper AC voltage. 


$16 micro switch open on cam 
retract assembly. 


(Check J19 Pin 2 for +13V. 


(Check connection. 


Pull out relay and measure for 
continuity between pins 1 and 4. 


Reference 


| Section 1, Figure 2 


Section 6, 
Paragraph 13 


Section 1, Figure 2 


Section VI, 
Paragraph 5 


| B13 & B14 
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TROUBLESHOOTING GUIDE 


Probable Cause 


When the LOAD button 
is pressed the swing arms 
travel to their upper 
limits and retract to the 
load position. 


Tape threaded incorrectly. 


Electro-mechanical retract 
assembly not working. 


Kl power relay not picking. 


+13 volt missing. 
-13 volt missing. 


When the LOAD button is 
pressed tape tensions and 
moves forward ata fast 

speed. 


Tape not threaded correctly. 


Fixed reel amplifier 
defective. 


When the LOAD button is 
pressed tape tensions and 
travels at a fast reverse 
speed. 


File reel amplifier 
defective. 


Check threading diagram. | 


Tape not threaded correctly. 


Reference 


|Sec. II., Fig. 5 


Remedy 


$14 micro switch not closing | B13, B14 
during a load cycle. : 

Check J19 Pin 2 for +13V. | B3 

Check TP 420, | Sec. VI 
Check TP 421. } Para. 1.1 


Check threading diagram. Sec. II. , Fig. 5 


Remove tape, press load button 
when swing arms reach their upper 
limit, turn power OFF & ON. Now 
the swing arms can be cycled by 
hand and the voltages can be 
checked. 


Sec. VI. 
Para. 15.3. 


Check threading diagram. Sec. Il... Fig; 5 


Sec. VI. 
Para. 15.3. 


Remove tape, press load button 
when swing arms reach their upper 
limit, turn power OFF & ON. Now 
the swing arms can be cycled by 
hand and the plus and minus 
voltages at TP425 and TP418 can 
be measured, 
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TROUBLESHOOTING GUIDE 


Symptom Probable Cause 


When the LOAD pushbutton} No forward motion (forward 

is pressed, tape tensions, | lamp not lit.) 

but tape does not move 

forward, Ramp generator circuit not 
working. 


Capstan amplifier not 
working. 


When the LOAD pushbutton J BOT tab dirty or tarnished. 
is pressed, tape tensions 
and the tape moves for- Photosense lamp burnt out. 
ward but does not stop at 
the BOT marker. Photosense assembly not 
adjusted correctly. 


Swing arms continually Microswitch on cam re- 
cycle up and down after tract not opening. 
unloading the tape. 


Defective microswitch. 


Remedy 


Check TP402 for +5 volts. 
Check TP404 for voltage output. 


Check TP408 for voltage output. 


Clean with IBM cleaner. 
Remove head cover and check. 


With tape loaded and not at BOT 
TP 201 should be zero volts. 


Remove overlay and check S15 
microswitch by pressing LOAD 
button and visually watching for 
make and break action. 


Test microswitch with power OFF 
using an ohmmeter. 


B24 & B25 


B24 & B25 


B24 & B25 


Sec. VI. 
Para. 15.1. 


B13 & B14 


B13 & B14 
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TROUBLESHOOTING GUIDE 


Symptom | Probable Cause Remedy Reference 
Tape does not respond to a] No ready status from trans- }] Check ready status J16 Pin T B23 & B24 
forward or reverse com- port. for zero volts (low TRUE inter- 
mand in an ON LINE face.) 
condition. 

Interface cable fault. Check at controller cable and B23 & B24 
for Ready Status zero volt level 
input. 

No forward input command. Check forward level J16 Pin C for {B23 & B24 
zero volts input. 

No select command Check J16 Pin J for zero volts B23 & B24 
input. Check H and J jumper for 
+5 volts. 

| Write command given File protect logic not Remove tape.Turn Power OFF. Turn] p12 
but no data being working. power ON and push in solenoid Fig. 23. 
recorded. plunger; it should stay in. Press 
the LOAD button. The plunger 
should now come out. 

No write power. Check TP6 for +12V. (Dual Gap) B31 & B32 
Check TP3 for +5V. (Single Gap) B28 & B29 

No write enable command. Check TP207 for +5 volts. 


Missing write clock. Check J1 Pin A for negative going [B28 & B29 (S/G) 
clock. B31 &B32 (D/G) 
Heads not plugged in Check J2 connector B28 & B29 (S/G) 


correctly. 


B31 & B32 (S/G) 


09 - IA 


Symptom 


Written data is not 
correct. 


Correct written data 
cannot be read. 


TROUBLESHOOTING GUIDE 


Probable Cause en | 


_ Failure of one Write circuit. 


Intermittent Write power, 
motion, or write reset. 


One of the read channels 
is dead. 


Tape tracking is not 
adjusted correctly. 


Remedy 


Write all one's and check 
TP101 through TP901 for 
‘Write signals. 


Monitor Write TP6, (D/G) or 
TP3 (S/G) motion TP204, Write 
reset J1 Pin C. Look for level 


changes. 


On dual gap units real all one's 
and check TP102 through TP902 
for proper analog waveforms, 
Check TP103 through TP903 for 


proper digital waveforms. 


On single gap units, read all 
one's and check TP103 through 
TP903 for proper analog wave- 
forms. Check TP105 through 
TP905 for proper digital wave- 


forms, 


Check staircase. 


Reference 


B31 & B32 (D/G) 
B28 &B29 ‘'S/G) 


B31 & B32 (D/G) 
B28 & B29(S/G) 


B31 & B32 (D/G) 


B28 & B29(s/G) 


Sec. VI. Par. 16.8 
(Dual Gap) _ 

Sec. VI. Par. 17.5 
(Single Gap) 
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TROUBLESHOOTING CHART 


Probable Cause Remedy Reference 


Symptom 


Sec. VI. Par. 
(Dual Gap) 
Sec. VI. Par. 17.2 
(Single Gap) 


Check read amplifier gains. 


Read amplifier gains are 
incorrectly adjusted. 


: Correct written data 
i cannot be read, cont'd. 


Sec. VI. Par. 16.5 
(Dual Gap) 

Sec. VI. Par. 17.3 
(Single Gap) 


Check read strobe delay 
adjustment. 


Read Strobe Delay 
adjustment not correct. 


FILE REEL MOTOR 


TRANSPORT ELECTRONICS WRITE ENABLE SWITCH 
PWB ASSY 


ARM SENSE ASSY (FILE) 


DATA 
ELECTRONICS 
PWB ASSY 


LAMP - 
HOLDER 
ASSY. 

(FILE) 


ASSY 
POWER 
SUPPLY 

REGULATOR 


ASSY. 
AUTOMATIC 
RETRACT 
MOTOR 


ARM SENSE 
ASSY. (FIXED) 


HEAD 
CABLE 


LAMP- 
HOLDER 
ASSY, 
(FIXED) 


POWER ON 
(S1) 


POWER SUPPLY ASSY FIXED REEL MOTOR CAPSTAN MOTOR 


Figure 68. MOD 10 Tape System - Rear View 
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SWING ARM (FIXED) 


WRITE ENABLE SWITCH 


SWING ARM (FILE) HOLD DOWN KNOB ASSY 


ASSY. SWING ARM ARM DOOR STOP 
GUIDE 


ASSY., 


DECK MTG. 
GUIDE 


LIMIT 
SWITCHES 


ASSY., SWING 
ARM GUIDE 


HEAD 
GUIDE 


CP 
WITCHES 


BOT/ EOT 
SENSE 


TAPE 
CLEANER 


HEAD 


ASSY., 
DECK MTG. 
GUIDE 


HEAD 
GUIDE 


ASSY., 


DECK MTG. 
GUIDE 


L_ CAPSTAN FIXED REEL HUB 


Figure 69. Front View with Overlay Removed 
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APPENDIX A 


RECOMMENDED SPARE PARTS LIST 


~WANGCO MOD 10 TAPE SYSTEM °* 


For resistors, capacitors, small hardware and 
other items not included in the following list, 
any equivalent in type, value, size, tolerance 
and quality may be substituted. 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


Remarks/ 
Wangco Commercial 
Description Number Qty Equivalent 
HEAD ASSEMBLIES AND ASSOCIATED PARTS 
Head Plate Assy, 9 Ch, D/G 200043 ue 
Head Piate Assy, 9 Ch, S/G 200227 ali 
Head Plate Assy, 0.300", 7 Ch, D/G 200115 Af 
Head Plate Assy, 0.150", 7 Ch, D/G 200589 1 
Head Plate Assy, 7 Ch, S/G 200226 a 
Tape Cleaner Assy 200048 a 
Cross Talk Shield Assy, 0.150", 
7 & 9 Ch, D/G 200057 cs 
Cross Talk Shield Assy, 0.300", | 
7 Ch. D/G 200461 1 
Photosense Assy 200057 1 
Head Cover 200277 1 
Photosense Cover 200278 1 
Tape Guide Washer 200046 q: 
Tape Guide Spring 200047 1 
Tape Guide Drum 200096 1 
Tape Guide Shim 200203 as req. 
Spring Washer 100134-001 i 
Tape Guide Cap 201311 1 
Flat-Head Screw, 4-40 x 1" 100040-220 1 
MOTORS AND BRUSHES 
Reel Motor Assy 200063 z0 
Reel Motor and Brake Assy 201021 l Reel Brake Option 


A-2 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


Reel Motor Brake 


Reel Motor Brush 
Reel Motor Brush 


Reel Motor Brush 
Auto Retract Motor Assy 
Auto Retract Motor Assy 


Capstan Motor/Tach Assy 


Capstan Motor Brush 


Capstan Motor Brush 


et ee oe oe we 


Wangco 


Numher 
Numper 


100249 


100190 


100379 


100397 
200119 
200500 


200547 


100186 


100430 


PRINTED WIRING BOARD ASSEMBLIES 


Transport Electronics Assy, PWB 


Transport Electronics Assy, PWB 
Data Electronics Assy, PWB, S/G 
Data Electronics Assy, PWB, D/G 
Data Electronics Assy, PWB 
Regulator Assy 

Brake Logic Assy, PWB 


Arm Sense Assy, PWB 


200488 


200632 
200347 
200521 
201142 
200495 
200518 


200475 


2) 
KG 


R 1 f 
REMaALCKS/ 


Commercial 


Equivalent 


Reel Brake Option 


Use with motors 
200220, 200374-002 


Use with motor 
200374-001 


Use with motor 201598 


Reel Brake Option 


Use with motors 
200042, 201534 


Use with motor 200042 


Use with motor 201534 


. Single Edge 


Connectors 


Dual Edge Connectors 


Dual Edge Connectors 


Reel Brake Option 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


Description 


TAPE GUIDE ASSEMBLIES 


Deck Mounting Guide Assy 
Deck Mounting Guide Assy 
Deck Mounting Guide Assy 
Self Aligning Guide Assy 


Eccentric Guide Assy 


Wangco 
Number 


200036. 
200075 
200217 
200425 


200810 


MISCELLANEOUS ELECTRO-MECHANICAL PARTS 


_Arm Sense Lampholder Assy 
Write Enable Switch Assy 
Power Transformer 

Power Transformer 

Power Transformer 

Power Transformer 
Circuit Breaker 
Rectifier Bridge 
Capacitor, 100,000uf 
Capacitor, 30 ,000uf 
Fuse, 4 amp 

Fuse, 5 amp 

Fuse, 10 amp 

Power Supply Relay 


Arm Retract Relay 


200794 
200378 
200011 
200487 
201067 
200116 
100014 
100018 
100020-008 
100020-014 
100028-023 
100028-024 
100028-027 
100030 


100215 


Remarks/ 
Commercial 
Qty Equivalent 


1 25 ips and below 


1 37% ips and above 


1 25 ips, 115/240vV 
1 37% ips & above, 115/240V 
1 25 ips, 100/200V 


1 37% ips & above, 100/200V 


1 Sangamo 500-1943-01 
1 Sangamo 500-1949-01 


1 Littlefuse, 311004 
1 Littlefuse, 311005 


1 Littlefuse, 311010 


1 Two required with Reel 
Brake Option 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


DR 
Remarks/ 


Wangco Commercial 
Description Number Qty Equivalent 


MISCELLANEOUS ELECTRO-MECHANECAL PARTS (continued) 


Switch & Indicator, FORWARD 100104-001 1 Control Panel 
Switch & TH Gater: LOAD 100104-002 1 Control Panel 
Switch & Indicator, ON-LINE 100104-003 1 Control Panel 
Switch & Indicator, REVERSE 100104-004 1 Control Panel 
Switch & Indicator, POWER 100179-001 1 Control Panel 
Switch & Indicator, DENSITY 100179-005 1 Contrl Pnl, Density 
Select Option 
Switch & Indicator’, REWIND 100130-001 1 Control Panel 
Switch, RESET 100130-062 1. Control Panel 
Thumb Switch, UNIT SELECT 100245 1 Control Panel, Unit 
Select 


ELECTRONIC COMPONENTS USED ON: 200347 PWB 


I.C. Hex. Inverter 100084 1 Motorola MC-836P 
I.C. Quad, 2-Input NAND 100085 1 TI SN 15846N 

I.C. Quad, 2-Input Power 100086 1 TI SN 15858N 

I.C. 10-Input NAND 100087 1 Motorola MC-1804P 
I.C. Dual Flip-Flop 100088 1 TI SN158093N 

I.C. Monostable 100090 1 Fairchild U6A960159x 
I.C. Dual Flip-Flop 100095 1 Motorola MC-852P 
I.C. Operational Amplifier 100167 1 Motorola MC-1437L 
Transistor, NPN 100080 5 2N4123 
Transistor, PNP 100081 3 2N4125 

Signal Diode 100091 12 1N914 


Moe Oe 


Le. Cs 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


Description 
ELECTRONIC COMPONENTS USED ON 
Hex Inverter 
Quad 2-Input NAND 
Quad 2-Input Power 
Dual Flip-Flop 
Triple 3-Input NAND 


Operational Amp 


Transistor, NPN 


Transistor, PNP 


Transistor, NPN 


Transistor, PNP 


Transistor, NPN 


Transistor, PNP 


Transistor, PNP 


Transistor, NPN 


Signal Diode 


Zener Diode, 5.6V 


Power Diode 


Rectifier Diode 


Le Cs 


ELECTRONIC COMPONENTS USED ON 


Voltage Regulator 


Transistor, PNP 


Transistor, PNP 


Wangco 
Number 


Qty 


200488 PWB 


100084 
100085 
100086 
100088 
100107 
100109 
100080 
100081 
100112 


100113 


100125 


100158 
100160 
100173 
100091 
100118 
100174 
100127 
200495 
100108 
100081 


100113 


PWB 


Remarks/ 
Commercial 
Equivalent 


Motorola MC-836P 
TI SN 15846N 

TI SN 15858N 

TI SN 158093N 
Motorola MC~862P 
Fairchild U6A77241393 
2N4123 

2N4125 

TI-P29 

TI-P30 

2N2219 

2N3053 

2N4037 

2N3771 

1N914 

1N752 

1N3208 


1N4003 


Fairchild U6A7723393 
2N4125 


TI-P30 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 
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ELECTRONIC COMPONENTS USED ON 
Transistor, NPN 
Signal Diode 
Zener Diode 
Rectified Diode 
Zener Diode 
eiiicon C Rectifier 
ELECTRONIC COMPONENTS USED ON 
Transistoy NPN 
Transistor, PNP 
Transistor, PNP 
Signal Diode 
ELECTRONIC COMPONENTS USED ON 
C. Hex Inverter 
Quad 2-Input NAND 
Quad 2-Input Power 
10-Input NAND 
Dual Flip-Flop 
Operation Amplifier 
Mono Multivibrator 
Transistor NPN 
PNP 


Transistor 


Transistor Dual NPN 


10 TAPE SYSTEM 


Wangco 


Number 
200495 
100159 
100091 
100118 
100127 
100161 
100162 
200518 
100080 
100083 
100125 
100091 
200521 
100084 
100085 
100086 
100087 
100088 
100089 
100090 
100080 
100081 


100082 


‘ays 
We 


Remarks/ 
Commercial 


Wareasa Trza TAnt 
HYULVaALS Ue 


PWB (continued) 


1 


od 


1 


aE 


f=! 


PWB 


fb 


PWB 


2N3055 
IN914 
1N752 
1N4003 
IN4736A 


40654 


2N4123 
MPS-U51 
2N2219 


1N914 


Motorola MC-836P 
TI SN 15846N 
TI SN 15858N 
Motorola MC-1804P 
TI SN 158093N 


Fairchild U6A7739393 


Fairchild U6A960159xX 


2N4123 


2N4125 


TD 101 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


Remarks / 
| Wangco Commercial 
Description Number Qty Equivalent 


ELECTRONIC COMPONENTS USED ON 200521 PWB (continued) 
Transistor PNP 100083 1 MPpS-U5L 


Signal Diode 100091 5 1N914 


ELECTRONIC COMPONENTS USED ON 200632 PWB 
I. C. Hex Inverter 100084 1 Motorola MC-836P 
I. C. Quad 2-Input NAND 100085 1 TI SN 15846N 
I. C. Quad 2-Input Power 100086 1 TI SN 15858N 
I. C. Dual Flip-Flop 100088 1 TI SN158093N 
I. C. Triple 3-Input NAND 100107 1 Motorola MC-862P 


I. C. Operational Amplifier 100109 1 Fairchild U6A7741393 


I. C. Dual 4-Input Power Gate 100261 1 
Transistor NPN 109080 4 2N4123 
Transistor PNP 100081 ~2 2N4125 
Transistor NPN 100112 1 TI-P29 
Transistor PNP 100113 1 TI-P30 
Transistor NPN 100125 1 2N2219 
Transistor. NPN 100158 1 2N3053 
Transistor PNP 100160 1 2N4037 
Transistor NPN 100173 ; 2NS771 
Transistor PNP 109083 1 Mps-u51 
zener Diode, 5.6V 100118 1 1N752 
Rectifier Diode 100127 1 1N4003 
Power Diode 100174 1 1N3208 


RECOMMENDED SPARE PARTS LIST 


WANGCO MOD 10 TAPE SYSTEM 


Description 


ELECTRONIC COMPONENTS USED ON 


Signai Diode 

ELECTRONIC COMPONENTS USED ON 
I.C. Hex Inverter 
I.C. Quad 2-Input NAND 
I.C. Quad 2-Input Power 
I.C. 10-Input NAND 
I.C. Dual Flip-Flop 
I.C. Operational Amplifier 
I.C. Monostable 
Transistor, NPN 
Transistor PNP 
Transistor Dual NPN 
Transistor PNP 
Signal Diode 


Rectifier Diode 


Wangco 
Number 


200632 


100084 
100085 
100086 
100087 
100088 
100089 
100099 
100080 
10090081 
100082 
100083 
100091 


100127 


Qty 


Remarks 
Commercial 
Equivalent 


PWB (continued) 


Ww 


PWB 


2N4123 
2N4125 
TD-101 
MPS-U51 
1N914 


1N4093 


APPENDIX B 


This appendix contains the circuit schematics, assembly 
drawings, and material lists for all assemblies and sub- 
assemblies in the MOD 10 Tape Transport. These documents 
are identified in the list on the following page. 


The circuit schematics are complete representations of the 
electronics circuitry. The user of this manual will want 
to consult the schematics in conjunction with his study of 
the text and the simplified circuit diagrams in the text 
sections. 


The assembly drawings identify every part on any given 
assembly or subassembly. Parts are identified either by 
item number (e.g., 1, 2, 3, etc.) or circuit reference 
number (e.g., Rl, Cl, Ul, etc.). The associated material 
lists incorporate these identification numbers, together 
with the part description, WANGCO part number, and part 
quantity (i.e., the quantity of a particular part required 
for the given assembly). 


Oe 


Se a a ee 
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APPENDIX B 


List of Drawings 


Drawing 

No. Sheet 
Material List, Power Supply 200511G 1 & 2 
Schematic, Power Supply 200498E 3 of 3 
Assembly, Power Supply 200498E 1 & 2 
Material List, Power Supply Regulators 200495H Ty & 2 
Schematic, Power Supply Regulators 200495F 4 of 4 
Assembly, Power Supply Regulators 200495F 3 of 4 
Deleted 
Assembly, Regulator Output Cable 200858B I oF. 2 
Assembly, Cable OCP 200505E 1 & 2 
Assembly, Photosense 200164D 1 & 2 
Assembly, Photosense 200057A 1 & 2 
Assembly, Arm Sense 200475E a ie ee” 
Assembly, Write/Enable Switch 200378 1 & 2 
Schematic, Retract Motor 200119M 3 of 3 
Assembly, Retract Motor 200119M : i 
Material List, Retract Motor, 

Brake Option 200500G 1 & 2 
Schematic, Retract Motor, Brake Option 200500F 4 of 4 
Assembly, Retract Motor, Brake Option 200500F 3 of 4 
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fie [eetrers > som facetesee [3 [se 
Ps eit, =a [ass [a Pee 


146 {| Resistor, " 100156-394 
Resistor, " " 100156-104 


Fe aE ee ee ET 
fies [staves > ae aomsee [a [ser 
[350 | neststor, "_" 750} noorsen751 | 2 | azss 
[asi [estetor, "_"__750_| roonsen7s1 | 1 finzsn 
et | sedate, —_e__wo_ pecan {4 fa 
Resistor, ” 47 100068-470 
on ear eS 
Se EU DOR a PS 
i 


Jumper J7. From Y to Z. 


Jumper J&8. From § to T. 


Jumper J11.From W to xX. 


Jumper J14.From G to H. 


Jumper J15.From NN to PP, 


Jumper J16.From U to V. 


} 
: J13,J18 not used Juaper J17.From D to F. i 
—, Tarn ear 

Jumper J19.From A to C. i 


pS not used 
—_——— a 


Jumper J20.From AAA to BBB. 


201324 


Rework Instructions i 


UNIT SELECT 


BASIC DAISY CHAIN WITH 


T 1x! 1 T DRAWING NO. REY, 
veo? Hope nett 200632-015 | 
iNCORPORATEC J =| 

ASSY. TRANSPORT ELECTRONICS . 
oR 
Tilt” PMB 451PS 9CH TYPE *P’ ope: no, 10. are 8/33/72 sneer 20 or 45 


PE] wee ve | ane Prono] nema verona, 
SS ee 
fe se te 0 omsson [3 fe 
= eS 
isi [nesistor, " "asx | aooise-59 | 1 [raz 
fae [aesisor, "= at _[nooueness [a [ews 
[ass [ressstor, "soon [aooiss-aoe | a [ase —S—S—S 
fae [restator," "son [aomse-roe [a [ues 
fies [Resistors = __o0on[rooise-ooe | [uses CS 
146 | Resistor," "____a30x_| rooisé-sa_ | 1 [run 
[147 [Resistor, " "49k rooasé-a33, | af mssz 
Cs aes Tae Se ee 
jiso [nesistor," "22x | rooise-az2 | 1 [mez 
faso_[aeasacor, ©" 80_[soonse-roa_|_a [eas SSCS 
|51 | nesistor," " 750_| roorse-751_ | 2 [nasi 
[1s2 | nesistor, "ty 390_| ro006a-31_ | 1 | mzgo 
[183 [neststor, "wv 47” | r000ss-470_| 1 | nse 
154 | Wire, Solid Insulated 100248-924 A/R Jumper Jl. From VV to Ww. 
ES 
a a 
a Se 
a 
a 
es 
i aa ee a ET eee 
ee ee eee 
TY 
es re 
a ee 
pt 
eo 


DRAWING NO. 
200632-015 


[142 | nestator, ' 100% | 190156-104 fae 


BASIC DAISY CHAIN WITH wr? SELECT 


Se MU essa 


WA) ancee 
INCORPORATED 


ASSY.TRANSPORT ELECTRONICS 


DR IG 
Tie PWR 37}1PS SCH TYPE 'P' 


mooeL no. __10__ 


ORAWIMG TITLE 


roe oer me nope] fem 

[esrecttor, pourtnin sour | oonsmeese | 2 fess 
i oe Es 
Passe oes Pea 
140 | Resistor, ” 33K 100156-333 
Sn Ga 
ie eer Se ese oe 
| ml Resistor, "" 100156-304 | 1 R466 


(sea = tor, | 100156-684 | =e) ipso ss—sisSY 
246 | Resistor," soorse-30¢ | a | wean 


REMARKS ON CKT. DESIG. 


DRAWING NO. 


[ise [awison eae ae vooneae | 1 [mS 


| 151 | Resistor, " 100156-751 
perf oe oe 0064-391 Cf 


100068-470 


Resistor, " 47 


100248-924 A/r Jumper Jl. From VV to WW. 


Jumper J2. From GG to HH. 


i i 1 } Jumper J6. From CC to DD. 


154 


| Wire, Solid Insulated 


; Jumper J&8. From S to T. 


i Jumper J9. From P to R. 


} Jumper Jl1l.From W to X. 
j j Jumper J14,From G to H. 
: ' Jumper J15,From KN to PP. 
i r Jumpers J3,J4,J5,J10,J12,J13, | i | sumper J16.From U to V. 
: | Jumper J17.From D to F. 


J18,J20 not used. 


Jumper J19,From A to C. 


155 | Regork Instructions ae ee 


BASIC DAISY CHAIN WITH UNIT SELECT. 


MATERIAL LIST 


WANGCO 


INCORPORATED 


200632-016 
Shane ASSY . TRANSPORT ELECTRONICS 
TITLE PWB. 451PS_71 SPs move. No._.20 ss pate 8/31/72 seer 21 oF 4 


eM | prawinG TTL | TITLE Se ON CKT. DESIG. 
Capacitor, Tantalum 1.5uf | 100136-155 C209 
1 


o 
z 
oe 
z 
EJ 
< 
4 
a 


10N012R8-G§R4 


Resistor, " i 


137 

338 | 

139 | a 

| 140 | Resistor, " " re 

342 | : a errr a eee 

Resistor, " sx [roorse-as3 | 1 [ras 

143 | Resistor, " " 300K | 100186-304 | 1 | 

| Resistor," "——330x_| ro01se-aa1 |_| 

Cs ee 

jist | nenietor, © 7 aor f oorseease fn {aga 

R532 

ee ee 

Ser es eee ee es ee 

Ne 

[Resistor, "dw _-390_| 10006a-3 | 1 | rego 

juss [revises ” se__et_|aeooenare | s_f pase 
Wire, Solid Insulated 100248-924 | A/R 

ee eee ee 

i a can eee See es 

Se peers 

ee eee 

ee aA Reread =e el 
ana! ME ae eT 

Sz SCR GCE Gea CET Te 


a a 
Jumpers J3,J4,35,310,J12, Jumper J16.From U to V. 


J13,J18 not used Jumper J17.From D to F. 


|| | Jumper J19.From A toC. 


Jumper J20,From AAA to BBB. 


155 Rework Instructions 201324 Ref. 


BASIC DAISY CHAIN WITH UNIT SELECT. 


LIST 


MATERIAL 


WANGCGO 


EE ANY INCORPORATED 


ASSY.TRANSPORT ELECTRONICS 


ORANG = pwB 373IPS_7CH TYPE'P' 


DRAWING TITLE 


MODEL NO. 


138 100064-391 
| 100156103 _| = fh 


a ee ee 
iene ee foe [fee 
Se 90K roowee-oet_[ 9 apn __] 

Resistor, " 100156-433 ae 
GEES LAC es 
ee eee 
[iso [mesistor, " " _———750_—[aooisen7s1_ | 2 {rags 
[isi |nesistor, " "750. n00nse-751_| 1 [ean 
pes fees, fe__sst_fuomesn te —______— 
mu 100088470 eee 
154_|Wire, Solid Insulated [roozas-924 | a/R | Jumper Jt, From w tow, | 
es Sa es So ae 
a AN YS 

Cae eee ee (Pt, Boa 


Resistor, " 


Jumper J7, From Y to Z. 


Jumper J8. From & to 7. 


Jumper J9. From P to R. 
Jumper Jil. From W to X. 


1 scan Serer Dumper #34. Prom 6 10 We 


: Jumper J15.From KN to PP. 


Jumpers J3,J4,J10,312,J13, <i r_J16,From U to Y. 
J18 = not used. _ Jumper J17.From D to F. 


i !yumper J19.From A to C. 


I 4 t- Jumper J20.From AAA to BBB. 
[185_| Rework Instructions pase [mete | 


UNIT SELECT 


BASIC DAISY CHAIN WITH 


MATERIAL LIST | _oRawing wo. | ehathadil adstee [rev . 
wneonronaTeo [20003-0107 
INCORPORATED ML 200632-017 
ASSY.TRANSPORT ELECTRONICS 
OFAMNG PMB 25175 SCH. TYPE 'A' = wove. no. ___10 vate B/MA/79 weeTee of 45 


era ar LT 
Paso] testator, "tae | aooise-sis [1 | awn 
a 

a aes Po ae Fee 
| re eg Pry es Ee 
ce 

Paeteter, = aw [aonsecise [a Poe 
ise | testator, "= soon | aomee-soa | a [sn 
iat | aewtator," "8.24 | ro0nse-ss6 | a [se 

Paeesator, "san | somse-nna | 1 [oo Sd 
a 
Caf meine = ae 9 Paessean [x Pee 
re oe eS 
E Wire, Solid Insulated ' 100248-924 Jumper Ji, Frow VV to WW, 
a care eee suaper Pron 00 t0 77 
eS 
as cess SEEN NER en ae 
ee 
SS Se 


Jumper J12,From K to M. 


es TT per saesrroe 60 


i ; Jumper J15,From NN to PP. 


Juapers J3,J4,35,37,J11 i Jumper J16.From U to V. 


Ge 318,320 not used. Jumper J17, From D to F. 
a Te 


Jwaper J13.¥rom J to L. 


a 


(Page 1 of 4) 


Material List, Transport Electronics 


B-27 


BASIC DAISY CHAIN WITH UNIT SELECT 


WANGCO MATERIAL LIST 


[rev | 
LUI 


emasemea ier 


INCORPORATED 
baawue ASSY.TRANSPORT ELECTRONICS 
TITLE ____ PWB_251PS_7CH. TYPE A‘ = = yoper no. __10 pare 8/31/72 sneer23 or 45 


REMARKS ON CKT. DESIG. 


sO 
Fi ar 
c424 


Capacitor, Polyfilm _.33uf | 100128-334 


1 1 

Paestsor, $5, fw seo | soooreann | a | wee 
Pio | nestetor, 7" ai fvoosse-nia | a [am 
[iat | sertator, "sae | aooaseniaa [a] wae 
Pie [ nestator, "= soar [ ronnse-aoe | [aes 
[aes | testator, 7 coon | romie-aee | [mes 
[ase nesiator, "= soon | aooisenane [a [mee 
[ass [eniscor, © = af aoasemass | a [mon 
elaine Go, cae laa eh 
alae ere 
(ed ee 
Paes [ nessetor, = 7 ame | uoonsease |x | mee 
Piso [amstetor, => 30 | neoise-ms |_| 
ES 


200632-018 


75 
Resistor, " " 750 100156-751 1 R251 


[isa [ nestetor, "Woo ftotoersen | 1 | mod 
Pass [nestntor, "ow a7‘ tenoee-ero | 1p mes SC=*d 
Fase [ rire, sonia inscieea | somate-ene | an | tmper Fem e_| 
Li. i. a a 
es ee ere ee 
i 
OS TS 


es 
A ee Da eS re oer a 
eh CR EN RN Fe 
| | Sumpers 33,54,55,37,011, ||| Samper s16. Frau tov. | 
ek ee a Be Frey 
Jumper J19. From A to C, 


ee SO 
iss [aeorniactratine doom fer] id 
Y¥. TRANSPORT ELECTRONICS 


MU 
200632-021 YU 
ORAMING —_PWB 451PS 9CH.TYPE‘A' 


PWR ASIPS 9CH.TYPE YAS woven no. —_2 oate8/91/72 steer 26 or 45_ 


59 TC 
SE ae eineer s Delaeeey, Mires, Peart mae 
ist| empcivor, woipeiin coeur | soouseeea | [oe 
—T [ase | tevistor, 34, W300] ao00ee-om | 1 [mes 
[ise nestetor” ox | someone] 1 [ua SSS 
Piso aeetasor, =” ate | noosa | a fee 
Pia aeesszor, 7 asf aooisemase [a ng 
ia] aestetor, © = aan | a0onse-ass [2 | eas 
ee) vec I 0 
ist ametatoe,* © some | somseess |_| pas 
Pies [ testetor, = saoe | so01se-eea | a | woe SCS 
[as [ testator, 77 sor | soossenaaa [a fas 
Paar] nesistor, "= eae | onse—eoa | af sae 
Beg ee 
[ise [ aaststor, "at | soosees | 2 fee SCS 
Piso teviavor, © = roof somse-rn |_| mass SSC~*”Y 
[ast [sistor, "= mao f somise-rn |_| man SSS 
[ase | testetor, "90 soooseoon | | wo SSSSSCSC~*Y 


153 | Resistor, " 3W 7 100068-470 1 R269 
Jumper Jl, From VV to Ww, 


BASIC DAISY CHAIN WITH UNIT SELECT. 


WANGCO MATERIAL LIST 


INCORPORATED 


nev. 
LU 


200632-021 


4 
[ase wire, sorta teesacoa | n0onee-aes | wa | 
pie 2 een | 
(cea (RS aD eae 
aa aa a 
5 ae aN ee FS 
(es eae ean Rea FO 
eres ft meee 
Ed Gee ree toe | 
Pe nee nei 
ae Tr a a Ee 
re ee ee ee 
i eae Sa ea er ee 
pale eee ee 
fies [ avons imserectios [ome [erp 


es es ee ee 


BASIC DAISY CHAIN WITH UNIT SELECT 


MATERIAL LIST | orawine no. [Rev | 
WANGCO —__——______ ‘ 
INCORPORATES [| 2o0saz-019 | 
ASSY.TRANSPORT ELECTRONICS 
ore. PWR 37R1PS OCH. TYPE ‘A' MODEL NO. 10 pate 8/31/72 sneer 24 or 45_ 


Pm onawne vince [mana Srocnea] _aeusnns ov car. oes, | 
| is6 | Rene) ee Boe oe 
[237] capacitor, Potyfiia -6sut_| 1ooizs-cea| 2 | care 
= 
| 1a[ Resistor," "asx | soorse-asa [a | nese 
142| Resistor," " 49K | aoorseann | 2 | nas 
| 14s| Resistor," " _——goox | roorse-soa | 1 | mass 
= 
[is aestator, "ean | aoouseceee[ [nos 
[ia7| Resistor," "4am | soorse-as3{ 2 | asse 
Ps esa eee nse Se 
[aso[ pesintor, "ark | soonseom] a | aes 
Piso] neststor, "750 | soos} a | ems 
Resistor. " " 750 100156-751 1 
[asa] Resistor," iw 990 | 1000s] 1 | nz0 
[ass| aeeiator, "ow «7 | roooseao| 1 | mse 
[ase | wire, sotid towiatea | n00zee-o20 | A | Jumper 31. Frou Wo 
Ss 
ee 
es 
a ee es ee ee ee 
es SN ee 
Tes 
Ss es Os ee 
ae a 
Y[ rompers 33,5005,07,0, | |_| dumper Si6.From Ueov. 
' ! 318,320 not used. ! | Jumper J17,Prom D to F. L 
eS RS OO Oe 
a es es 
[iss | wevork Iastroctions | m0eae [mer [ 


200632-019 


BASIC DAISY CHAIN WITH UNIT SELECT. 


[ nev. | 
Uv 


ML 4 
[ aocese-022 |u| 


woper no. 20 pare 8/32/72 sueer 27 or 45. 


rms] onmawina tivce +] owe, no. no. ne@. REWARKS ON CKT. DESIG, 
Cs Saar Sees aaa 
[137 | capacitor, Potytiia .esut | iooize-esa | 1 | care 
a {138 | Reststor, 5,30 390 | ro0064-302 | 1 | es 
Paes meena g.ix[ soorse-o12 | 2 | an 
f1so] resistor," "am | roonse-e7a | 1 | mn 
fxm] Resistor," "15K | aoonse-asa |_| razz 
42 | nestetor, " "aa | soorsemass |] 2 | nasg 
[243 [ resistor," " ___—300x | rooise-soa | a | mass 
aaa] nevistor," ~ _s20n | ro0ise-aoe | a | nos 
Tras [ nentetor," "cao | roonsensoe | 1 | msoo 
[ase | aeeiecor, "son oonse-asa a [mn 
p147 | nesiotor, " "49K | roorse-asa | a | saz 
7 ane (ee a eee 
[aso [teetecor, et | toonse-zae | 2 |e 
[iso | resistor," "_——750'| roorse-7si | 2 | ass 
fii | neststor, " " _—-750| aoorse-vs2 |_| sn 
[12 [ resistor, " iw ——-390| rooseasen | 1 | meso 
153! Resistor, " 3¥ 47 | 100068-470 R269 
es ee 
a ee 
en 
a SS eee 
a 
Se ey 
PT serper sistem c ton | 
a ea 
[[rarere 5005507, | dC Samer ib rem Ute v. 
Tats, not wets | didi mer irre to. 
a ee es ee 
a a cs 
[ass | nework instructions | zosza_ |] rers[ 


Jumper J20.From AAA to BBB. 


waneco MATERIAL UIST __ 


INCORPORATED 


SY.TRANSPORT ELECTRONICS 
DRAWING Pws 45IPS 7CH.TYPE 'A‘ 


200632~022 


io 


BASIC DAISY CHAIN WITH UNIT SELECT. 


WANGGCO MATERIAL LIST M 


INCORPORATED 
ASSY. TRANSPORT ELECTRONICS 


ore e? _PwB 37}1PS_7CH.TYPE 'A' moper No.0. pate 8/31/72 sneer 22 or 45.__ 


pC CO 

RS CO 
le ee ed | 
op iether mop pose ote foe ele 


fy eee 


200632-020 


ro 
| 
N 


8 


Resistor, ” 


ra 
> 
cy 


Resistor, " 


Resistor, " 680K | 100156-684 


a 


Resistor, " 390K | 100156-394 


Resistor, " 


Resistor, " : 2.2K | 100156-222 


Pe oe nd 


750 | 100156-751 


2 
@ 
a 
pe 
es 
8 
a 


Jumper J2. From GG to FF. 
Jumper J6. From CC to BE. 
Jumper J10.From RR to 8S. 
Jumper J8. From § to T. 
Jumper J9. From P to R. 
Jumper J12. From K to WM. 


v8, not used. 


Jumper J20. From AAA to BBB. 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


WANGCO MATERIAL LIST 


MUP sssss 10 


INCORPORATED 
: ASSY. TRANSPORT ELECTRONICS 
ORAMING PWB 2SIPS SCH. TYPE'P' sigei: Kor 10 pateSZ34/72 sneer 28 on tH. 


5g LC EC 
ise] capacitor, Teataie iter] teonsess [x [ea 
~S1 ise] “aevistor, one 00] 000000 | 1 [eed 
ES ne ET eT 
Pill etiam amuses | cae 
CT EY 
rea] testator," "soon ronnse-iouf x [as 
ES ee) er Te 
ST TNC eT 

eT 
Cee Te ee 


Resistor, " 2.ax| roorse-222] 1 | roe 
[350] Resistor," " wso| rooise-752 | a | pass 
Pasip Resistor," "m0 tooise-roa] a | msn 
[risa[ nestecor, iw a90[ 1oo0eaan{ a | mao i 
‘1531 Resistor, " ow 47! 100068=470 R269 

[isa] Wire, sotid tantated 
Rn ee ee 
es ee ee ee ee 
|__| sumper 37. roa y to Z. | 
| Jumper 38. From s tot. | 
|_| sumper 59. Froa P tok, 
| | super s12.Fr0a vito x. | 
|_| _ super s14.Froac ton. | 
|__| sumper_315.From x to PP. | 
| 
| 
zed 
ew 
[_Ret._| 


200632-023 


mo 


ie 


[| Jumper J26.From U tov. | 
| sumper J17.Froap tor. | 
| Junper_J19,Froa A toc. | 
| Jumper J18.From Tr to wv. | 


(Page 2 of 4) 


Material List, Transport Electronics 


B-27. 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


panvne nese) 
L | -sooese-om Tg] 


pate 8/3)/72 sueet 29 or 48. 


WANGCO MATERIAL LIST 


INCOAPORATED 


ASSY. TRANSPORT ELECTRONICS 
CRANE? _PWB 251PS 7CH.TYPE 'P’ 


MODEL No. —10 


Lbs Capacitor, Polyfilm  .33ut | 100126324 eee 
ooosangox | 2 | mass 


Resistor, " ‘ 100156-684 


Resistor, 100156~-394 


pie Pasi, =a SEs Ee fo ae 
AD 


Resistor, " | 100156-104 ! R522 


148 | Resistor, " “ 100156-~335 


elmer ella |pe ee 
a 
Pir [restator, 7 180 | noniseorn | 

alee ae omer | eee 
ps fants = aw ot Paves [Tae 
Fase [sures sta rammaise | smmeeest | | oper ts em cos | 
el ania IE Ie Oe CET 

aS OS 
ee es 
Se a 


Jumper J9. From P to R. 


eS EET: 


: Jumper J14.From G to H. 


a a a 


Jumpers J3,J4,J5,J10,J12, ; Jumper Ji6.From U to Vv. 


not used, | Jumper J17.From D to F. 


| Jumper J18.From TT to UU. 


155 Rework Instructions 201324 
Juaper J20 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


LIST 


WANGCO MATERIAL 


INCORPORATED 


ASSY . TRANSPORT ELECTRONICS 
CONLe” __PWB_4SIPS SCH. TYPE 'P' 


move. no.20 pa 8232/72 sHeeToe or 45. 


Re CO 


ach Capacitor, Tantalum 1,5uf| 100136-155 | 1 | 
[ x37| capacitor, potyriin _.csut | 100228-s64 ee 
ae 


390 | 100064-391 R266 
= cS Resistor, ' 


| nev. | 
200632~027 Lu] 


we 


Sh, a0 

iw 9.1K ere ae RT 
a a) ee 
Taai| nevistor, "eu ao0iseas3 | a [ewe id 
aaa | mevtstor, © aan | aoonsens | x [eas 
Pasa | nettetor, "soon | goossenooe | 3 muse id 
Maer nestator, " "sar | oonsemae | af mse i 
[14s [Restator, " "eso | nooise-sea | 2 | nsop 
[ias| resistor," "sgn | rooise-ssa | | nsun 
Pis7 | neststor, " "asx | aooise~as3 || assz 
il Sane onan er an eee, 
Pace] sevistor an | soosseoma | 1 [mee Cd 
Piso [ eststor, " "780 | aoorse-751 | 2 | nas 
BS cd a a 

Resistor, 100064-391 R280 

ee 
ire, Solid Insulated | n00248-024 | a/n_| Jumper si. Froa wow. | 
1 Jumper J2, From GG to HH. 
2 ees a De eee 


ec ae a a 
es aaa CN A Cc 


| Jumper J9, FroaPtoR. | J9. From P to R. 


A es 
ee ee eee 


is (emmIRENEE NE BEE SCT 
ae Jumpers J3,J4,J5,J10,312, |_—_{ Jumper J16.From U to Vv. 


313,320 not used. Jumper J17.From D to F. 


es es Cc J19.From A to C. 
NS ee r J18.From 1 to wW. 


Rework Instructions 201324 Ref. 


155 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


MATERIAL LIST | oRawinc wo. Rev,| 
WANGCO 
EE MANGE ML | seesss-o05 | uJ 


ASSY . TRANSPORT ELECTRONICS 


DRAWING PWB 373IPS SCH.TYPE 'P' 


7 ce 
[136 | Capaéitor: Tantalum 1.5uf 100136~155 

} 137 | Capacitor, Polyfilm — .68uf | 100128-684 Pars 
s= Resistor, 5%, 7 100064-391 =" 


Resistor, " 100156-333 


140 
aT sR TTY an eae 
A 


Resistor, " ano | in01se-30 nice 


ps eee er os men ea 
aeststor, " " _aoor | roosse-soe] 2 | en SSS—*d 
i Resistor, " 3K i 100156~-433 i i i R532 
a 
Resistor," "2.28 | ro0ise-222 | 1 | nen 
Fis aie? fae ae 
[151 | Resistor, oois6-751 | 2 {pasa 
| 152| Resistor, 390 ee 
aie fas a) eee 
[154 | wire, solid tnsutated | 100248-924 | _a/e_| Jumper J1. From Ww tom. | 
i oe aan See Oe ee 
es 
Se ee 
(ae a eee ee es ee 
| 


Jumper J8. From § to T. 
Jumper J9. From P to R. 


et i i ij Jumper J11.From W to X. 


Jumper J14,From G to H. 


a Tee 


Jumpers J3,J4,J35,310,J12, i Jumper J16.From U to V, 


|| J13,320 not used. Jumper J17.From DP t9 


Jumper J18,From TT to UU. 


MODE: NO. 


ORAWING NO, 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


Mi peer 
, 


pate8/31/72 sheer or 45_ 


ITE DRAWING TITLE REMARKS ON CKT. DESIG 
FC 
23 era 


Capacitor, Polyfilm -68ut 100128-684 


MATERIAL LIST 


WANGCO 


INCORPORATED 


ASSY, TRANSPORT ELECTRONICS 
ORAWING  pwE 45IPS 7CH.TYPE 'P’ 


moder No, —29__ 


200632-028 


138 Resistor, 5%, : 390 | 100064-391 R266 


LEE) Gen Td 7 
aa western] somaeues [a [ee 
aes 
Pe] rete, = 2 some nner aoe 


Resistor, 330K j 100156-334 pres sts—i—isiS@YS 


eaox | 100156604 Si eee 


Resistor, ' 
cc Resistor, ' 330K | 100156-334 ee 2 
Resistor, ” 43K} 100156-433 | 


ea ee 
[aso] ressstor, " "2.2K | r00nse-222 | 1 | nzes 
aso] aesiator,” "790 aooise-s {a | eas 
= Se 
[152] Resistor, "gw 390] r0006a-3e1 |__| zen 
eae meee Te 
[asa{ wire, solid tnautated | 100249-924 | a/n | Jumper J1. From Ww to Ww. 

Jumper J2. From GG to HH 


sl ae pe RE a 
a a 
eee ee es ee eae 
NN Oe 
a NN 
oo eee | 
ee 
ee eee ee 
Tae areca, [Peer ner os 


not used. Jumper J17.From D to F. 


a SN ST impor His.troe toc. | 


Jumper J18.From TT to UU. 


Jumper J20.Prom AAA to BBB. 


5 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


eT oo 
m 


MATERIAL 


LIST 


ASSY, TRANSPORT ELECTRONICS 
DRANEC _PWB 374IPS 7CH.TYPE 'P! 


S 
— 
"be 
f 
i] 
a 
Ld 
x 
a 
Ga 
8 


mopeL No. 210 


ORAWING TITLE 


NO. .M No 
136 } Capacitor, Tantalum 1.5uf 100136-155 


137] capacitor, Polyfilm — .68ut | 100128-684 | 1 | 
= pas Resistor, 5%, S 390 | 10064-3901 | 1 | 


Resistor, “ 33K 100156-333 R431 


ie tte ams a a 
fia weiner = oe Prone [aI 
| 143 | Resistor, ” 300k | 100156-304 | 1 | nase 
pe eee eee rea 
a 
[ise meseer = = sor Pana 
147 | Resistor, * 43x | 100156-433 1 R532 
Lh a an AO! aE 
peo eee 
|150 | Resistor," "750 | ro01sé-751 | 1 | mass 
[isi [ Resistor, " "750 | roouse-751 | 2 | masa 
a en 
2 reristor, "ax ___sr | sonosraro |p fee 


Resistor, 100068-470 


Le ae oo ee Te 
ee ey a ae! ee 
ee 
i a 
; Jumper J& From § to T. 
Pe ee ee) 
as ea ARES TE Pe 
a re 
a ee 
[irons vesenae riot, [dtd oper neste v tov, 
a 
es ee ee ee Ee ee 

a er 
[iss [ aewore instructions foo [wn 


Jumper J20.From AAA to BBB, 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


WANGCS MATERIAL LIST 


INCORPORATED 
ASSY. TRANSPORT ELECTRONICS 
pre __PWB 251P3 SCH.TYPE 'A’ 


J_orawing wo. [rey.| 
pate 9/93/72 seer D4 0 45. 


MODEL NO, 10 


138 Passions tice 0] amooeser | 2 | aoe] 
alae ge alee oe 
140] Resistor," "six | roorsesis | 1 fimsn 
Prat] eeotetors = ase | aoonsenisa |x [ae CS 
pe] erator 7 = owe | aoniseniee [Pas 
143) Resistor, ' 680K ; 100156-684 | 1 {mo | 
[aentstor, "sso | sooise-sou 1 | eae SCS 

Restator, ' usu | roorse-1ss | 2 J sop 
a 
L247] Resistor, " 100% 
[rel sstatr, == a. esse [x [moe 
Pio] aurtstor, "> s.a0 | r00nse-eae | a [asad 
a 
eT RY oa ee AE 
ee 
| 154] Wire, Solid Insulated ! 100248-924 [| Jumper Jl. From VV to Ww. 
eee MESA Seed Era ee 
a se 
ee 

SS ee 
2 pCR SRI ORE EE Taal 
es 
emma aes ae! EE CTT Cae) 
> Saar Fmpar J18,Prem MN to 
EL 


J20 not used. Jumper J17.¥rom D to F. 


es ee ee ee 


Jumper J18.From TT to UU. 


Jumper J13.From J to L. 


Jumper J16,From U to ¥. 


Rework Instructions 


nf AYN 


2 


(Dann 


Material List, Transport Flectranine 


B-27 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


LIST 


MATERIAL 


200632-030 U 


wove no. 20 oa 8/31/72 steet 2 ots. 


vl 


Jno. REQ,| REMARKS ON CKT, DESIG. 
Capacitor, Polytiim .33uf| rooizs-aaa | 1 | cae 
Resistor, 54,4" 390 | 100064-391 roa | R266 


ANY INCORPORATED 


ASSY. TRANSPORT ELECTRONICS 
BASING PWR 251PS_7CH.TYPE ‘A’ 


IML 200632-031 


pee ee 
fea oo). on eae 
Tener 02 ial anes Da ews 
resister, = = noon | sooisecaoe | af ees 
Vgestetor, er | aooseceee [a [ees 
aa 
= 


SK 
3K 
[nestetor," " ___1.su | 00186-1585 
Resistor, * ssor| roosc-so4 | 1 [osu 
Resistor, ' oon | “aoorse~r0e [af nsxz 
noo1se-395 |_| 


Resistor, 


3M 
«2K | 100156-222 
750 | 100156-751 


100156751 


R251 : 


Resistor, 


n 

3 

won 2 
non 
" 


” 


Resistor, 750 


1 
100248-9824 Jumper Jl, From VV to WW. 


: 
@ 
’ 
»~ 
3 
° 
| 
a 
o 


eel 
| epee 58, Fron mt to FP 
a 


Jumper J16.From U to V. 


r Jjit,rrom > iv F, r 


Pap ee ed ee 


Jusper J20.From AAA to BBB. 


BASIC DAISY CHAIN WITHOUT UNIT SELECT- 


MATERIAL LIST | _prawing no. [Rev.| 
Merona [2008s2-088 
INCORPORATED ML 200632-034 VU 


ABSY. TRANSPORT ELECTRONICS 
DRAWING — pwB 45IPS_7CH.TYPE 'A! 


wove. no. 20 vate 8/31/72 sneer D9 o 45 


Cot ence ee aene ee emma 
ga ORAWING TITLE | pwc.no. no. rea,| REMARKS ON CKT. DESIG. 


all 


Capacitor, Polyfilm . 68ut 1001 28-684 
Resistor, 5%,4W 390] 100064-391 


Resistor, " iw 9.1K] 100156-912 


ML 200632-034 


eds fe fe fe fa 


100156-2793 
100156-153 
100156--433 
100156-304 


Resistor, " ” 27K 


Resistor, " " 15K 


sistor," " 300K R466 


100156-334 R468 


Resistor, " ” 330K 


Resistor, " " 680K] 100156-684 R509 


Resistor, " “ 330K { 100156-334 
100156-433 


Resistor, " " 2.2K 


[350] eststor, ""___——-750|_300336-783. 


[151] neststor, 750] 100186751 | 1 | 
Resistor, "jy 390] 200064301] 2 | nzso 


100088-470 [* 1 


eS ee es ee a 
Ss ee ee 
es es es 
a 


.From A to 
+ From 


Jumper J20.From AAA to BBB. 


EA WA wansee 
INCORPORATED 


u 


REY. 


IML 200632-035 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. RAS IC: DAISY: CHAIN. WITHOUT UNIT Seinen: 


MATERIAL LIST 


MATERIAL LIST 


[etasing no. [aes 


Feud 
10 pate 8/31/72 weer 38 or 


WANGCO 


INCORPORATED 
ASSY.TRANSPORT ELECTRONICS 


ML | orang wo. |rev.| 
|_zooeaz-o32_ LU | 


ASSY. TRANSPORT ELECTROWICS 
Onan =pwR 372IPS SCH.TYPE ‘A* 


Te nn ee 


Ec ee eres eit 
| 138 | Resistor, 5%,4¥ 390 
sons6-19 
faso| estator," "aan | 2o01s6-33 | 
Paar] tesistor, © = ase | s00asecis9 | 
[aaa] resistor, " "aan | r00156-433 
[a4 | nestetor, " " ____300n | 100156-304 | 
pasa| resistor," 7" 380x| 200n56-304 | 
[as | Restetor, " "eon | roorse-ese | 
Paae[ neststor, "= 20 | 100156204 | 
" 


nr 


MODEL NO. ‘ 


139 
140 
a 
142] Resistor, " " 43K 
us 
4 
47] Resistor, " ” 43K 
Peeath 
Resistor, " ” 2.2K 
150 Resistor, " 750 1 
750 | 100156-751 bet Wiggs 
152] Resistor, " jw 390 R280 
2 
een ee AS re rr 
oe eS ee 
ee ee ec 
mi ol omen gee 
ee ee ed es 
es ee ee ee 
i ee ee 
| | sumpers 33,54,35,37,511, | 33,34,35,37,511 [CST gumper 316.Froa U tov. | J16.From U to V. 


Jumper J17.From D to F. 


ray 


R466 
R468 


R468 


or 


RSil 


Paaz| neatstor," ~ _43n| tonisena3s 
| 350 | Resistor, is 750 


1 
1 
1 
1 


151 


i 


Resistor, ~ 730 282 


co = 7S 

100064-391 n280 
[esiscor, "3 47 | roo0es-azo | af nes 
ve 

ee eee ee 
[| suever 36. rroe ce tore | 
a ee 
[| surner se. Fron stot. | 
[| super 39. Prone tom | 
= 
ee 
oo] 


351 
| asa | Wire, Solid Insulated 


Jumper J12.Froa K to MM. 
Jumper J24.Froa G to AD 


not used. 


Jumper J19.Froa A to C. 


vumreR t18 FROM TT FO UU 


JUMPLe JI} fom J Fo 
“ 
1 TRIK 40 RA Diveé 
BASTC pAIsy*cHAIN WITHOUT UNIT SELECT. > G+ 


OTTER 
ML 


ara Sumper_J19.From A to C. 
: Jumper J13.From J to L. 
Jumper J18.From TT to UU. 


AAA to BBB. 


Jumper J20, From 


BASIC DAISY CHAIN WITHOUT 'NIT SELECT. 


ML wR aatns 2. Jee. | 

200832-037 
a 

pare8/30/73 wee 42 o4 


MANUAL DENSITY MAZUAL DENSITY 


31>] WAJworsee 
eC aatED 


ASSY. TRANSPORT ELECTRONICS 
PR ASIPS 7CH.TYPE ‘A* 


MATERIAL LIST MATERIAL LIST 


WANGCO 
INCORPORATED 
‘ASSY.. TRANSPORT ELECTRONICS 


DRAWING = PWB 45IPS 7CH.TYPE 'A’ 10 pate8/31/72 seev4O 4p 45 


Capacitor, Polyfilm  .68uf {| 100128-684 
Resistor, 52,48 390 | rooosa-sox | 1 | nase 


Resistor, " 3W 9.1K } 100156-912 1 
" 3 
" 
i. 


CRamns 


TITLE 10 


MODE. NO 


ed 
Zh Be eee: Reena ees Ce 
—J [as] testers onde 00 | soon | 1 | wae 
Resistor, " jw 9.1K | rooise-s12 | 1 | 

“ 2 


7K } 100156-273 1 


MODEL NO. 


200632-037 


1 
1 
1 esistor, ” 


® 


37 
38 
= [oe 
“ Pele 
rm Pat [arscor = asx] aoonsenise [a 
ve] weistor, = = en | woseas | a [vend 
aesintor, "= 2oon | aooise-aoe [a ie 
fal 
3 
rae 
re 


: ee a 
: 


Resistor, " ™ 680K | 100156-633 
Resistor, 330K | 100156-334 


: 
; 
‘ 
woe Resistor, " ” 330K { 100156-334 
100156-433 
non 
1 on 
: 


yooiss-s33 | a | saz 


143 
144 
147 


4 Resistor, 2.2n | 100156-222 | i 


K 
43K 
: [1m | Resistor," " 2.2 | r00156~222 
Resistor, ' 750 | 100156~751 roa | 
750 i ae 
390 


[aso | resistor, " "750 |_100156-751 
| ash | Reatetor, " wso| soorscn7s1 | af nsx 
asp] nessstor, * iw 390 rooovs-aoi |__| nago 


135] Resistor, " 3% 47) 2000G68-470 3 R269 


Wire, Solid Insulated 100248-924 | ave | 


" 
’ 
100156-751 
Resistor, " $W 100064-391 


Resistor, " 3W 47 


we |e 
w 
o {oe 


Wire, Solid Insulated Junzer Jl, Froa VV to Ww, 


a) ee es es eee 
ee i eee 
ee ee 
i ia es EE Ear anes 
ee es ee ee ee 
ae to Ve 
ee 


et SS ee ee ee © 
355 | Revor« Inetructions Pret. | ji 


Jumpers J3,J4,J5,37,J11, 
J20 not used 
Rework Instructions 


Jurner J16,Fros t 


Freon Ti tol, 
7 to Le 


oumper $.From TT to UU. 
Pe etal Jumper J13.From J to L 


NOX MSD wits 


ek SS | 


‘A 


BASIC DAISY CHAIN WITHOUT UNIT SELECT. 


X 
PWB 451PS SCH.TYPE "A* 


eal 

eS ES ee pate 8/31/72 sneet OE or 45: 

seal : ’ 
gM Y  orawinG Tike | TITLE | pwc.no. Jno.rea| REMARKS ON cKT. DESIG, | ON CKT. DESIG. 
ee 
i a Peres Ge Rie rr Se 
Capacitor, Polyfilm  .68ut 
—J[iss [ resistor, sein 390 | 1o006a-son | | ss 
139 | resistor," ay 9K | roorse-o12 | a [ean 
[iso [ resistor," "2mm | roose-275 | os [st 
fai | Resistor," "26x | sooise-a53 | | masz 
es cae ECTS Fe 
ee RCN STO es (a 
faas | resistor," "80x | rooise-eea | 2 | sop 
pia | Resistor, " "43K | rooise—aza | 2 | mszz 
EC eS eae ae eee 
iso | nestator, " "2.2K | oonse-zaz | 2 | nesz 
[150 | restator, " "750 | noonse-751 | 2 | ress 
fsa | Resistor," av 47 | 100068470 | 1 | meso 


MATERIAL LIST 


WANGCO 


INCORPORATED 
ASSY.TRANSPORT ELECTRONICS 


ORAWING 


TITLE MODEL NO. 10 


200632-033 


fire Bava Bane? Cheng | ~Sbover se vs co xo 
P| eee at ey SiS Pamper FOS ProerRR-TESS, 
a a an aN EON are 
Ser emer 

es ary nee Gace (TS 
ce Ses See aed Tees 
eS ATC a Re EE ao 
|| s20 not usee, | | sumer sirrrom tor. 
j { i i j Jumper J19.From A toc, or" 
ae ee eee 
[ass | Rework instructions «| 2oisza_— st ret. | 


> Jumper J13.From J to L.. 


¥ This SUMPER as NOT Ching @ BECAUSE 
GF 7TEK oon Constly Opie 
1s AOLEp — 


“ 


sez 


es es ee ee ee ee re 


(Page 4 of 4) 


Material List, Transport Electro 


B-27. 


‘ R282 
CR293 $ 5.6K 


C205 


R219 


3] sevect.&neapy(s) 
Gy HIGH OENSIT Y(-) -—_ 
1] MOTION(+) © 
34] WRITE ENAGLE (+) 
9| WRITE RESET 
5} SELECT$ON Line (+) 
WRITE POWER GATE 
$8} WRITE POWER GND 
2] REWIND(-) 
us 
2| WRITE POWER SATE 
ywurgercom [xq 3/ FILE PROTECT RETURN. 
ie 1 
SEL0 com ‘ 1 FILE PROTECT STATUS 
SEL 2 COM T 5] +13¥ UNREGULATED 
ie : 4| WRITE VOLTAGE 
N r +5V : 
XX 
FORWARD P6 N/O it Pe 20s} | i Q eed 
FORWARD P8 COM = : 
FORWARD Pa n/c /6% — | oe ste ope pice A wae 
i of 
ie 1 a : ah site! ee Boe 
VERSE : 4 > REV.+ 
Gre a. ‘scsi eee ie eet HE es 
, ek. Se ee tee > REWIND — 
: a el ee ee ed rr tt : 
—————> UNLOAD. 
REVERSE PB COMIF Ltt — be 
alias Hf) 
| Pe sl a 
5 JJ @ KK Wed eels tas shot tbat 
REWIND PB.N/O {II ALFILE PROTECT INO 
I }IND GND 
REWIND Pw. w/c ' 
REWIND PB, COM 
ReseT PB.N/O [Cc 18] LOAD IND 
RESET PB COM LOAD GND 
LOAD Pa COM {4 
OW LINE INO 
ON LINE GND 


LOAD PB N/c |B 
LOAD PB N/O 4 


13V +5¥ iC 
4.6201 7 
IOUF R244 
io 10K 
za R242 202 : 
LOAD PB > a ~ 4 R255 kK Mma R277 
Q203 3 51K 13 2N2219 
TRANSPORT @ eh) Rass eo a5 7e8K 9 8 | 222 13 ‘ NoK7] . 4308 ‘217 L 
READY (—) ii crzoil crzo2 P) caze $5v " 34 c2zil +lezz2}} pp Hippy ee i 
“4 D RRO 
~ Pees, MSS La eats | ay aa ae es cro Gen) fi pe 
= uF RgAk @rP208 +C28 +13 +5V L ~ Tio 
-13v “13V P2089 eat  'Our | 
-1v00OL Hy S10 13th R252 Ja2os. = 
= > tt 4s @ sy, 2N4i2 
A2 220) Jv220) t) R253 
’ 47. 3w AY 
he / 206 
R254 [2N2219] R256 
| s|vez9} fied si) 
= es | u22q 
R257 rs 
te 267 | c223[earneeeo | 
R250 ve [creas |. +d 
R250 aL 
220 G iT 


C1 ' 
HEE = 
STATUS 
> F 


FORWARD IND OAIVE 
FORWARD IND +5V 


91 RESET/UNIT SELECT ¢ SV. 


RESETAWIT SEL OR. 


Hi+5V POWER IND 


POWER IND GND 


tO. JIS CONN PINS UNUSED ARE Stu. 
JIG A-B CONN PINS UNUSED ARE 16,15$v, 


IF DENSITY STATUS E FILE PROTECT 
STATUS ARE TO BE A FUNCTION OF 
SELECT ADO JUMPER Y TO 2. 


+5V OPTIONS TO CUSTOMER CONTROLLER, 
(2) TYP P VER JUMPER CONFIGURATION SHOWN. 


if READY DELAY NOT REQUIRED DELETE 
C209. 


© 


FOR VAR COMPOWENTS SEE MA. 
NOTES.UNLESS OTHERWISE SPECIFICED. 


SCHEMATIC het 
TRANSP CONTROL LOGIC fay 


PHLSE ENCOT A 


ic 


Transport Control Log 


ic, 


- 


Schemat 


B-28 


200632 


sv [______bescnierion_____] @et Joare 
[Sag ca a ar 


7 
} CAPSTAN AMP 


|] FIXED REEL AMP 
4/| FUE REEL AMP 


R459 
R456 CREIR|  2TOK 


| 360K : 
33K FIXED REEL 
CR434 fp AMPLIFIER 


+l3v +13v 


: 


a4i8 , - 
TRal2 i ones \be 7 or P CRASE @)TP4IT 
warp, craze 3292 | [Rewmo aan switcH x (Powwentsmk 95 sabe 
——> 
; +5v sis R507 2RSO9 53 
-w 22K IMEG S 74 2N3771 
FOR VARIABLE COMPONENTS SEE M/L. 
$5 3. ALL DIODES ARE INSI4 
377 2. ALL PNP TRANSISTORS ARE 2N4i25 
af eo 1. ALL NPN TRANSISTORS ARE 2N4123 
LE ARM 
~y POSITION NOTES! UNLESS OTHERWISE SPECIFIED 


Ce ae a ZZ 
loueck | CT 
aren. | oA Ade) gfafat | 


Wang Computer Products 


MATERIAL 
pa ERSSy TRANSP ELECT. PWE 
SCHEMATIC = 
| seRVO-AMPLIFiIERS _ FF 
BODEL No SCALE 
pT 200682 [Ul 


Papas feo Caer SE 


FILE REEL 
AMPLIFIER 


Schematic, Servo Amplifiers 


B-29 


i 


34 PLACES 


8 TEST POINTS 
| 


© 100173 © © 100173 © 


Oe. 


AWAY FROM BOARO 


JUMPER 17 


JUMPER 15 


3 
| JUMPER 18 en 
FOL MOF OADM! fo 
! | JUMPER ft | iv ” 


{ 
ee 


oo 


see oeTair A 


HEATSINK 


_ Hy - = et et my Se eed T rrr 
Nie? ne. ee... “eas FIXED FILE Mop AB COE Fyn ik iM H PIR STUY ABCDEF Hi KL MINE RST UY 
ARM ARM FIXEO FILE EQT/BOT ale pa er 
RAMP RAMP SPEED SPEED OFFSET POSITION POSITION GAIN GAIN ADJUST © Jif © im ° JIGA 
eor } Ac 8 
© . _ io TP 202 e0°o eg ae 
° >| fel [8] |e eg} fel {7 vu Tt oe 
i] = = Bd N 7 
R2oi (Seon) R256 (Glia) | | 
R426 = R423 RAI R48 R436 R465 R508 R4E2 RSO3 R202 Rasa (S60.n) R257[2670) 219, R268 u : 
rasetsgn ] oo08 (00080 R262 Gz2ur} 
R2ag ix} A rae3[22k] R2eQOPER] ON FN. secs SiR] re 
SE @ mage “tn cel GOGO ee 8 |Loss} [em 
(arK] (re) «Rs04(2k FILE INPUT 7n)} Toyrlt =: $0180 R267, [5.6K ] R272(3900. 
nae 4 ® 7 bbs 3500. 291, C2. Re73foon)] 7 NR<6! R270°390N o.° u224 U223 u222 u22) 
rm GS rae (2K) "@ reo abit R208 3308] ““heoalztA] R276(1008] Rai OSs] OOS! KCC*} crewlicersy «PP NN MM LL ; 
y a3 TTF 
‘ craot [10008 @ reverse de, "2 creosfOOOS) 2274, ras7fEik] | 
a7k « x Raia (2. Uae 02 7A pag 100084 | |} | 100085 1oces6 loecs4 
a2 BeOe pani [EKT} —TP4O! rece [330x) R279 rere(S1K)] R22C(Z 2K | RZ lial im | tf [yusPer 6] 
CN f™ OK @rewino San, cR207 Fi000s!) re7sfBre] 7 7 N\ R22i[s6K | : - a ia 
00081 (9008! BS peas @ REWIND R213 Lek y by ———— ota! iooogo . u20 u208 q 17 
a4o47 a4037 Ba TPait R215 R26 [G.BK] R205 QOS 3507 go5;7 R20LLK_] [eres @ [uMPER 20 | 
Coed | [otuiF) CRaoz [000318 4=8©@©set rwo reoe Gscn) 246 TOOK) nese (OE raat R218 eae] he Cale TP20s 
o~ SSS] cree (Ooosy © TP409 crzos fcceiy R21! (22K} Sood hoods 55, 1900g0 | OT . 224(3.6K) | 100084 | | 
© 008) 19008? Ree paso ESR @rwo R212 R247 [SBOK] gab2/ 023_/ g3a4-0 anor zea Peco uf 
30 Les (Feon) FP tx (Sik) r2salesa] R2i9[S.1k _ U2I0 U2it 
RACKET rel crazs [jo00o) “Ou A ra cn202 CEST cose c205| 223 (2.2K ] veer rane exe + [id uF] 
Cor] Sogo dood (TPA rave Coa] P20) OGD eee Loa] eer aE recs AO RESS__ Rao __ Cat ce 
Chaar R454 9423 S 38 R226 c2o1 217 (OU) © R 2caficce J | 1000e5 10 oie _iocces | © « 
4 ‘air i fap oo ee 206 U2l4 “u2i5 ~ U2i3 hae v2is u205 
Mosse | [xia u 
K 4 
Rass Ware M498 188 5 th 220.0. cour] [51K] 
O) £ is O@O 2) J are oe Le 
rsd eo (33K) TOK] 3K | crazeffooos!] craz2ffio003)} C20 3 [JUMPER 5 
4 R441 R461 R458 xi 
S107 43K aay 270 (eoosi® craze fogs) k493(2.2K) 6 
4 429 rN as [3%] craz7figoos] 499K) Oo JUMPER 4 
1goo8o 19008 R53 
a 100109 agree ©, Oaed gata’ ik] Rass [3.9] crazagiooos) x2 R515 R516 R468 R476 CRS RSI 
1 Tae esc oe oo qc a CK) GS) a ON eaBt BERS 
are lan —~ AqA R505, ao 
aOR — toga) cresobggey ner cae EF OSD) OS |neaLS) | Fonte ood Ces er [pie got) — 
Rade R4a2 R420 r~ © | @ aa7s[e7 Ro) Q4e2 Q44 50a 300K] Ea “CR43T —_[umrEn 27] 
$34 S492 20K J aac” 1 bie TP413 Ji2 TP4iG | R47 OBST "4 wea 2 a 10665 
— W008} 160080 4 [ex } ‘“Ckaie R470 f iM 
er gp 9.0 Gh iis 2 ao 
C406 RHF cals 0437 nase 0 oe @; ESO .&, 160080 60081 160080 [Aiur], Soo8oioocs: (A fo) 
©) Ra36 ; EEIS iam a. mr) ghsbvaegriaagey UD gate aaah zi a 
\ carr BE boon Pn doy gare 7 raa{ik] [ix jOOOTB cy, 1 pats Cit} P 
7 4 4 PLA 
A | aa R089 oes A+ G+ 6 loom © CRAIG ae Sh © resem) ——6} ES JB ONLY 
R435 + [L5u 100051 ra7—ik}] © 40 40 4 Tpaig_ R519 
: R418 Ra teai7| C4i4— Palo ———€9 30 PLaces 
(oor foom] (39K) RessCSR) 4? GSUEl++foue] (room cas 
c404 C402 R aE: RATS R483 RS R 14 PLACES 
Ra37 a Rae9 R500 an 
-~ 392 Q) 
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